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Program Listings In The Transactor 

All programs listed in The Transactor will appear as they would on your screen in Upper/Lower case 
nH>de. To dd:ify twu puieniial Owrdctei mix-ups, zeroes will appear as '0' at\d the leiier "o" will ol course 
be in lower case. Secondly, the lower case LCI') ha? a flat lop as opposed to the number I which has an 
angled Ic^ 

Mary programs will contain reverse video characters that reprPsenT cursor movements, coJours. or 
funclion key?. These w^ill also be shown exactly as they would appear on your screen, but (hey' re listed 
here for reference. 

Occasionally programs will contain lines thirt show consecutive apocw Often the number of spacw you 
Insert will not be critical to correct operation of the program. When it h. the required number of spaces 
wilt be shown. For example: 



print' 



flush righL" - woLild be shown aa - print" lapacclOlflush right' 
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InfolutioD 

That's righl. InfoluUon - the evolution of information. Or is 
thai revolution of information. In 1977 (here I go again) 
when Commodore first released the PET, lliere wasvinually 
no information available. Then as more questions were 
asked, more material was generated Soon there was 
enoui;h to get by. and after three years plenty for most 
purposes. But it was scatlered.and I found myself carrying 20 
poundsof stnff around to have maybe 20 pages of it with me. 

So in 1980, The Trdiisaaor released the first Reference 
[ssue» Volume 2, Issue 7. 

History repeat?* itself. When I noticed my briefcase was 
splitting at the seams, I figured it was time. It would have lo 
be complete, accurate, tidy, and most of all, handy. But in 
llieptisl6years, dioi lias been covered, and re-uniting it all 
into a compact unit would prove to be some task. 

Somewhere in the neighbourhood of 2000 hours was spent 
on this orb. Usually an issje takes about 1 Vz of the 
typesetters' 8" di^iks This time f of them were completely 

filled-B^llhisoneiuakes the last one typeset by yours truly. 
Hopefully this will shave some time off our cycle. 

Yuu will notice a certain amount of duplicated material as 
you flip through for the first time. Quite intentional... and 
the reasons will become more apparent as you use it more. 
Fof exanple. you'll find machine lansuase op-code values 
presented in at least three spots. Each has its own purpose 
in life. Butterfielrf's SuperCharls show the relationship be- 
iween values as they're interpreted by ASCII, BASIC, the 
saeen, and the microprocessor, 1 find this chart is most 
useful when trying to decipher someone elses work (and 
dlso anything of my own that's over three monttis old). 

When Tm writing new code, I usually have the 6502 Sum- 
mary at hand. Alphabetical order makes the Instruction I 
need easier to find, plus the applicable addressing modes 
and affected status register bits are the kind of information 
one must have under such circumstances. 

The ofK^ode hex values appear again in a rather handy 
wallet-size chart drafted some years ago by Jim Butterfield. 
However, if you look between the lines on this one, youll 
see a pattern. It was Ihis chart (hat first introduced me to the 
structure of the 6502's internal architecture. Notice how 
90% of the instructions have been given very deliberate 
values, not just arbitrary. 



Further on the above, the Reference Issue has been assem- Karl J.H, Hildon 

bled with a '"same page^' philosophy I admit the characters Managing Editor, The Transactor 



are a bit small in places, but I find the inconvenience of 
flipping pages is worth the tradeoff. 

Once again 1 salute Jim Butterfield, the man responsible for 
all those memory maps and other stuff- The hours of trouble 

he has saved Lis all could easily be measured in lifetimes. By 
the way, we still have copies leftover of Issue 02 featuring a 
centerfold of the man himself... and in fine form, I might 
add. 

Last, J should point out that this issue was designed to 
consohdale (he most Irequentiy used information. It is by no 
means a total guide. For more details on the materia! 
presented here, you should consider the VIC 20 Program- 
mers Reference Guide, the 'Commodore 64 Programmers 
ReferenceGuide'(bolhfromCommodore), or 'Programming 
The PET/CBM' by Raelo West (published by Compute). All \ 

would make a truly complete anthology. 

And in closing,., this issue marks our debut on the news- 
stand in Canada - we printed 16,000 to meet orders, more 
than in all of 1979 and '80. And now that typesetting detail is 
being farmed out, Richard Evers, new full-time Editor, and 
myself can concentrate on cranking out hias instead of fiim. 
More writers, articles, circulation, and faster production is 

nowonlopof the priorities lisi. We're paying more now too, 
call us. 

No longer Editor, no longer typesetter, 1 remain, 
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News BRK 




The Transactor Adds New Employees 
And New Features 

Kichard Hvers is now lulHime tdilor ol The Iransacior and 
Karl Hildon moves to the Maraging Editors' spot. Both 
Richard and Karl will continue working oe article produc- 
tion Adding to the traditionally advanced technical content 
of The Transactor will be more material at the beginner and 
intermediatelevels. This does not mean that advanced level 
maienaJ will be reduced, simply ttiat beginner and interme- 
diate will be increased. This will help broaden the reader 
base of The Transactor and ultimately lead to increases at 
ALL levels. 



No More 04 s 

Unfortunately, we have run out of Volume 4, Issue 04. Yes, 
for the first lime, we plam ran out! If there is enough 
demand, we'll print more, but those ordering new subscrip- 
tions should consider Issue 05 as their first copy. 



f 



PHces in US. Dollars 

Lately weVe run a couple of ads that show prices mxh no 

indication of (heir currency, ie. Canadian or US. dollars. If 
the ad tias been placed by a firm with a US. address, it 
should be assumed that the prices are in US. dollars. In 
future we'll attempt to clarify any ads that don't specify. 



Renewal Time 



For many subscribers, this will be the last issue posted 
against their subscription smce The Transactor became 
independent in November 1982. This notice applies mostly 
tothosethat sent less than $15 towards a subscription. If you 
are one of them, your mailing label will show an asterisk (') 
at the top right corner. 

If you subscribed starling with Issue 01 and sent the right 
amount, your last issue will be the next one, Issue OG. 
However, the postage-h-ee subscription card will NOT be 
run next issue, so take advantage no\s'. Please indicate 
'Renewal' on the card. 



COMAL For The 64 Now Publle Domain 

As of September 30/ 1983, COMAL to the Commodore 64 
has been free public domain software. COMAL was origi- 
nally written for the PET/CBM, This new rendition has 
several improvements including commands for controlling 
colour, sound, and turtle graphics. Best of all, it's Iree. 
Contact your club librarian about obtaining copies. 
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'Home Accountant* and Tax Advantage' for CS4 

Continenlal Software of Los Angeles, California, in coijjulic- 
tion with their recenlly appointed marketing firm, South 
Western Publishing Co., has announced the release of two 
of their current best selling programs. 'The I iome Accounl- 
anf and The Tax Advantage'^ for the educational environ- 
ment. Rewritten specifically (or [tie junior tiigli sctiools. high 
schools, universities and adull education classes, the pack- 
ages aH come complete with diskettes, users manuals, teach- 
ers manual and test forms. For more information contact: 

Hank Schelnbierg/Denny Mosier 
Continental Software 
n223SouthHindry Avenue 
Los Angeles, California 
90045 (213)410-3977 

Las Vegaa Style GambUng On The C64 

Advanced Microware has announced the release of their 
latest eflort for the C64, CASINO PAC. It includes lour games 
- Blackjack. Poker, Keno and Sbl Machine, and each is said 
lo be accurate simulations of the video game machines 
currently in use in Las Vega. Reno and Atlantic City. Availa- 
ble on tape or disk for $39.00 IS, 

Also available is 64TOUR. a demonstration program of the 
capabilities of the C64. These include High Resolution 
Graphics, Music and Sound Effects. Triced at $ 1 2.00 US. For 
more information please contact: 

Advanced Microware 
RO. Box 6143 
Santa Ana, CA. 
9278G (714)554-6470 



Save The World From Total Destruction 
With Your Vic 20 

THORN EMI has announced the release of their newest and 
most challenging game yet. 'Computer War', based on the 
movie "War Cames\ Though difficult to master, it has been 

made easier to learn through all stages. Control is accessed 
either through the keyboard, or with a joystick. For more 
information please contact: 

Nina Bud man or Pal McNamara 
Bud man Math Inc. 

505 Eglinion Avenue West. Suite 303 
Toronto, Ontario 

M5NIBI (416)484-7773 



SOLARCON announces Tas solar'. Design Analysis 
For Passive Solar Systems 

Based on the 'Passive Solar Design Handbook'. Volume 
Three from the Los Alamos National Laborator>\ Passolar 
has been hailed as an easy to learn, easy to operate Archi- 
tects. Consultants and Contractors tool. With input data 
provided or generated by the client, your desired results are 

easily attained witb the use of this progriim, Inslrucliuns are 
shown on the screen while the program is in operation, and 
a very comprehensive users manual is also provided Avail- 
able for the Commodore series of busitjess computers, the 
prices are as follows. S355.00 US with North American 
Weather Data, and $525.00 US with World Wide Weather 
Data- For more information please cujitacl; 

NorleneH. Martin 
SOLARCON. Inc. 
607 Church 

Ann Artx>r. Michigan 
48104 (313)769-6538 

Spike-Spikers™, Voltage Suppressors 
& Noiae Filters 

Katglo Electronics Co.. Inc. has announced their release of a 
line of eleven different models of transient voltage suppres- 
sors and conducted power line noise filtering devices. De- 
signed lo protect, control and organize sensitive high-tech 
equipment, these units are available al prices ranging from 
334,95 to $94.95 US, For further information please contact: 

Kalglo Electronics Co., Inc 

Dept.SS 

6584 Ruch Road.. - E. Allen Twp. 

Bethlehem, PA 18017 

C.Itoh FIO Printer Cut Sheet Feeder Available For 
Under $900.00 

Canadian General Electric has announced the arrival of its 
fully mechanical cul-sheet feeder for its C.Itoh FIO Daisy- 
wheel Printer, The Model A-lOO requires no tools for instal- 
lation, no power to operate and has no switches or controls 

at all. Weighing in at ten pounds, this completely melai unit 
will stack in correct sequence each piece of paper fed to it 
bom its 200 sheer storage bin. Subscripts and superscripts 
are supported, with a price in total being $850,00 Cdn, For 
more information: 

Mr, Arts, Best 

Canadian General Electric - Data Systems 

(416)675-7500 
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The Grade Manager 

'The Grade Mamger\ for Jhe Vic'20 and the Commodore 64 
computers, will alphabetically sort student lists, keep track 
of assignments, weiRhts, grades, and calculate averages (or 
an entire term. It will report, to TV' or printer, ossignment 
summaries, sludent grades and averages, and incomplete 
assii^nmenls. Available on both cassette and diskette, the 

disk version is menu driven. For use with the Vk-20, 8K 
memory expansion is required. Prices are S29.95 US lor 
tape and $34-95 US for disk. For more info, contact 

Smokey Moun la in Software 

54 West Main Street 

Brevard, NC 

28712 (704)883-2595 



Two New Sports Strategy Games For The VIC 20 

Parr Programming, of Gary, Indiana, has produced ihc first 
two in a series of Sports Adversary Games for the Vic 20. The 
firsi is the Baseball Adversary. With you in the managerial 
position against your computer, this game allows for addi- 
tional players on the bench for pinch hitting and relief 
pitching and is written to not allow your adversary, the 
computer, any unfair advantage. Control of the game is 
through the keyboard. Available on cassette and requiring 
no memory expansion, the price is $10.95 US. 

The Football Adversary is the final in this series of two. You 
are put in the role of head coach, with features being a 
selection of 31 plays and a display of halftimc/game statis- 
tics Available on cassette, and also using keyboard control. 
the price is$14.95 US. 

Parr Programming 
2664 Tyler Street 

Gary, Indiana 

46407 (219)885-0611 



Kobetek Syatemg Limited announces new STATS 
software package. 

Designed hy Mr. Patrick Royston of London. England. Mr. 
Roysion currently holds a masters decree in both statistics 
and information science. Written for the 4000. 8000/GOOO 
and C64 series of computers, this menu driven program 
gives the user a completely advanced statistical program lor 
use in any STATS application. With a price of $350.00 to 
$500.00 Cdn., further "interest may tie warranted for tho5;e 
who requiieaccurate results in ashorter period of time. For 



more information contact: 

Kobetek Systems Limited 
1113 Commercial Street 

New Minas, Nova Scotia 
B4N3E6 [902)678-9800 



SWL RTTY/MORSE - AtteDtjon lianas tuid Short- 
wtkve Listeners 

Let your Commodore 64 or VIC-20 help you listen in' on the 
world of Radioteletype and Morse Code, Converts your VIC- 
20 and C-64 computer into a low-cost RTTY and morse 
decoding and display terminaL Allows you to receive 45 to 
100 baud BAUDOT RTTY and 5 to 30 wpm morse code. 
Requires TTL compatible terminal tinit such as the MFJ- 

1224/5 or the HRA Electronics TU-II, Package includes 
software on cassette, special user port connector, and com- 
plete instructions. Price $19.95 US for cassette or $22.95 US 

for disk plus $2.00 for shipping and handling. 

RAK Electronics 
P,0, Box 1585 
Orange Park. Florida 
32067-1585 (904)264-6777 



Modem Protection From Kleen Line 

Suppress damaging telephone and power line spikes caused 
by lightning, spherics or phone office switch gear with the 
Kleen Line Model PDS-U/SUP. Available for 4 pin tele- 
phone modular connectors (RJ-11) and the wider 8 pin 

connectors (RJ-45), FhePDS-1 1/SUP is priced at $81.95 US 
For more information please contact: 

Frank Stlfter 

Electronic Specialists Inc. 
171 South Main Street 
P.O. Box 389 
Natick, Massachusetts 
01760 (617)655-1532 



I TlfTHmMUfpr 



Wlmn» 4, t— o# gS 



Accounts Receivable Program For The C64 



'Power 64* Available For The Commodore W 



Written by Microspec Inc. of Piano, Texas, Ihis program will 
sipport up to 150 customers per diskette on a balance 
forwdfd system that will accommodate IS iransacllons per 
customer for each posting period. Complete aged leports are 
generated and automatically posted to Micros pecs General 
Ledger proRram. The price for this program is $9^.95 US. 

with more information available Irom; 

Laura Robinson 
Communications Plus 
301 S. Sherman 

Suite 117 
Richardson, Texas 
75081 [214)783-8543 



Allow Your Vic or C64 To Balance Your Chequebook 

Microspec oi Piano Texas, in its never ending quest for 
hirther C64 and Vic 20 programs, has released the 'Check- 
book Manager'. Avaiiatiie for both the C64 and Vic 2U. eacii 
appear to offer a solution to the problem of keqjing your 
chequebook in order Able to track all outstanding cheques, 
reconsile monthly financial statement, and track expenses 
on a quarterly and year-lo-data basis, the limit only appears 
to be the capacity of the version purchased. The Vic 20 
version offers ten less categories than thai of the C64, The 
price is S69.05 US for the CG4 version, and $49.95 US for the 
Vic 20. For further information please contact Communica- 
tions Plus(above). 



in the past we haveall come to know and love the features of 
Power for our Commodore computers. But with the advent 
of the (Commodore 64, a loss has been felt. After being 
spoiled by Power, BASIC programming has suddenly be- 
come a chore No longer must this be, for Brad Tempieton 
has re-wriilen hi.s utility for the CM. 

In case you have never heard of Power, the following are 
some of the features it has to offer. 

- automatic line numbering and rc-numbering 

- complete tracing fundions 

- single stepping through programs 

■ definition of keys as BASIC keywords 

■ de-bugging ease with a Why'cnmmand 

■ addition of auto repeat function to cursor keys 

■ ability to merge BASIC programs 

-listing and scrolling iip and down of BASIC programs in 
memory 

- hexadecimal and decimal conversions 

- and much, much more 

The documentation included, written by Jim Butterfield. is 
very helpfiill in all aspects and leaves nothing to rhe imagi- 

naiiuLL Fur a total price of $99,95 Cdn„ the benelits shown 
will be worth the cost involved. For more contact: 

Pro-Ljie Software Ltd. 
755 The Queensway East. Unit 8 
Mississauga, Ontario 
L4Y4C5 (416)273-6350 
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The [JIfllilflDEfl Column 



In this issue, the Manager column is deuoted to the first part 
of a hortds-o/i upptication for tfie '64 MANAGER - a Christ- 
mas card and gift list. The second pan of this article will 
appear m the next issue. Subsequent issues will provide 
more easy to follow Imnds-oii applications for ftome and 
business as welt as tips for advanced users including ^'Re- 
-Field ' by Eric Armson. a routine you add to Create/Reuise 
that re-orders field entry. - Ed, 



A '64 MANAGER GiTl List 

HUMBUG! It's Ihat lime of year again, I staggered up the 
stairs from Ihe bdse[iiei»l draygiaj^ the Ixjx uf old Christmas 
junk accumulated over years of neglGct. Then afler a stiff 
drink. I screwed up enough courage to open it. YUK! 
Krinkled tinsd, tangled Christmas iree lights, broken deco- 
rations, horrible-looking holly, musty mistletoe (smelling o\ 

old kjsses), pelrified candy canes and at the bottom, boxes of 

last year's Christmas cards. Cheer up, the worst \s yet to 
come! 

Then, like a memory of a NEW Year's Day hani^over. It 
suddenly hit me! How am I going to cope with the Christmas 
cards, gilts, and party again this year/ There's a number of 
people rd like to 'edit' from my list but I can never remem- 
ber whether they seni meacardor a gift last year. (I'd prefer 
not to expose myself as an incompetent who can't even 
masteraChristmascard list.) Usually what happens is 1 iend 
them a card one year, they send me one Ihe next,,, and so 
on. It's as though each ol us wants to send the last missile... I 
mean card. Then what to do aboui gifts - especially llicse 
useless token gifts to appease distant relatives. I've got 

enough socks & ties to dress a herd of caribou and enough 
after-shave lotion to bathe in. Td trade it all for one good 
Darlh Vader video game. It gets down to a matter of how 
much to spend - an equation - whatever they spend 1 have to 
spend. Boring! Then who to invite to the party? How to 
avoid inviting people who mix like sharks and jellyfish. How 
wili I gel through it all again without losing my mind?. 

HARKI This year 1 decided there had to be a better way. I 
want to get rid ot the worry, the planning, the strain on my 
old memory bank and get back some real Christmas cheer, 



Don Bell & Alex Gaul 
Milton, Ontario 



brouhaha, whatever It was that made old Scrooge want to 
click his heels on Christmas Day. Taking my cue from a 
business associate ot mine who is ecstatic over his new 
computer system, I decided to try my hand at solving my 
problem using THE '64 MANAGER. 

Very slowly and carefully 1 will show you the steps 1 look 
creating my Christmas List file. You will be able to easily 
keep track of cards, gifts, parties, money spent and other 
Christmas information. You will be atile to generate numer- 
ous useful reports that would be difficult or impossible to 
create without it. All of this is directed towards helping you 
better ori^anize yourself, so that you will have more time to 
experience the real joys of Christmas. 

LOADing The Program 

Turn on your 64, mnnitorand disk drive. 

Insert your Manager disk In the drive 

Type: load ' 64, manager " , 8 press 'return'. 

When the cursor reappears, type in 'run' and press 

'return\ 

After a few minutes, a menu comes up on the screen and 
you are ready to start. 

Formattiiig A Diskette 

The first thing you must do is "formar' a blank diskette, ie. 
prepare it so it can receive data. Press 'f to format a disk. 
The computer wiH load the formal program from the disk. 

When the computer has finished loading, remove THE 

MAN.\GER diskette and insert your blank data diskette into 
the drive. Follow the screen instructions and you will have a 
formated disk. 
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Getting Started In The CREATE/REVISE Option 

When the main menu appears, press V for creale/revise. 

This option lets you draw a form on the screen and revise iX 
later if you choose. The first screen prompt is fileaameV'. I 
called my file 'xmas lisl'. Enter any filename you want 
(preferably one that reminds you of (he file) and press 
Yeturn', The next screen prompt is 'create using an existing 
screen (y/n)?". Enter 'n' as you do not have an existing 
screen. 

Selecting Screen Colours 

Since this is a Christmas List and not an accounting applica- 
tion, you can choose any wild, cheerful colours you wish for 
your screen. 

The system will now prompt: 

ENTER BORDER COLOUR? 
ENTER BACKGfiOUND COLOUR? 
ENTER CURSOR COLOUR? 



For each prompt select a colourr by pressing 'CTRL' and a 
number key with a colour name on its side, OR, Commo- 
dore KEY' and a number key with a colour name on its side 

Note that if you chose a black Ijackgroundwilh black border 
and black cursor nothing would appear on the screen. This 
can be remedied by choosing a light cursor colour ie. while 
or yellow. Refer to the instruction manual that came with 
your 64 for further details. 

Deflignlng A Form For Your Christmas List Data 

After choosing your screen colours and pressing Velum', 
your screen will be cleared except for the bottom line where 
it will say screen " 1 of 1" and 'LI CV. This means that you are 
on screen 1 and your cursor is on line 1 column 1 . You can 
now create a screen for your Christmas list. 

Picture a file folder filled with blank pieces of paper. The file 
folder IS really our empty data dis;kette and the blank pieces 
of paper are blank screens witli nutinjii^ uj] ihenu You are 
now going to create 'forms' out of the blank pieces of paper. 



MANDAL PILING SYSTEM 



■64 MANAGER FILING SYSTEM 



Filing 
.Cabinet 





\ — File 



Data 
Diskette 



~i 



o 



Record 



CUSTOMER NAME 
ADDRESS— I 



INVOICE* t 
DATE : 
P.O.t : 
AMOUNT t 



— Field 
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II 



\ 




\ 




CUSTOMER NAME 


4 




ADDRESS : 






INVOlCEt I 






DATE : 






P.0.# : 




\ 


AMOUNT : 




ICl « <o 


fK>0 
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Picture a 'form' with tides and boxes to fill in. The top of a 
job application, similar to the one below, may help you 
visualized form. 



JOBAPPUCATinNhOKM 



NAME 



ADDRESS 



Notij:e that a form has titles or prompts followed by specific 
areas in which to enter inbrmalion. We are going to use a 
form for entermg information in our Chrl:>tj]idb List. 

Using the screen as a blank piece of paper, you will now 
design a form thai accomodates all the information you 
need to know about a person on your Christmas List. When 
you are timsfied it may resemble the screen below. Karh T 
indicates the beginning and end of a box or field of informa- 
tion. The V represents a field that will only need 1 character 
ot information. 

CHRISTMAS LIST '83 



NAME t 




t M/Fir 


ADDRESS t 




n 


CITY t 




t 


STATE t 




t 


ZIP t 


t 




PHONE t 


t 




BIRTHDAY 


t t/t t/t t 




LAST CONTACT 


t t/t t/t t 




NOTES 


t 


t 




LAST YEAR 




RECD: CARD 7t 


PARTY fi 


VISIT/CALL n 


GIFT t 


t 


i t t 


GAVE: CARDtt 


PARTY »r 


VISIT/CALL V 


GIFT t 


t 


$ t t 


NOTES t 




t 




THIS YEAR 




CARD TT PARTY INVIT. ti 


VISIT/CALL TI 


GIFT t 


t 


$ t t 


NOTES t 




t 



I wilt Stan you off with title of the page and the "NAME" entr>' 
and you can design the rest of the form yourself. CurMjr over 
tomlumn 14 line 1, type "CHRISTMAS LIST '83. then press 
Yeturn". You will now be on line 2 column L Press relurn 
again to gel to row 3. Now cursor over to column 4 (3 spaces) 
and type in 'NAME'. This is the first title (or screen prompt) 
for the first field in your form. Now you are going to indicate 



the field size. While holding the CONTROL key down, press 
T. After releasing the keys The prompt 'LENGTH?' will 
appear on the txjttora line. The program will accept num- 
bers between 1 and 30 for the length of the field. In our case, 
we have choser 20 characters as the length of the 'name 
field. Eater 70' and press return". You will notice that this 
command will leave two fs to indicate where the field is. 
Tiie length of the field nn the screen inrlurJes the two t's 
(The fs may also be keyed in directly, but you will tiave to 
count the field length yourself. Be sure to include the t's in 
your field count.) 

In a similar manner to the above, fill in the rest of the form 
repeating the 3 steps below for each piece of information. 

1. Decide on a specific piece of information you want 
included on the form. (Information such as name, ad- 
dress, phone, whtsher you want to send them a card or 
gift, etc.) 

2. At a suitable spot on the saeen. enter a liile or prompt for 

that piece of information to be input, eg. "NAME' 
prompts the user to input a name. There must be sulfi- 
dertt room on the right side of the prompt to enter the 
required information. 

3. Specify the maximum number of lellers or characters thai 

can be input into the field following the title or prompt. 
This is done by holding the control key down and 
preying 'i\ entering a numlwr for the field length, then 
pressing Veturn'. (A single character field will show a 'n 
sign, fields greaterthan I character are represented by t's 
at the precise beginning and end of the field,) 

Repeat the three steps above again and again until you have 
all the information you want on the form. After you have 
enteredaillhepromptsand fields in the form, you may want 
to pause to consider the overall design of the form. Only you 
can dtfcide on what is a pleasing layout* It should be cleai 
and easy to read. Revisions maybe made now or later using 
the 'CRKATFyRF^VlSR' option Once you iiave started enter- 
ing data in the XNTER/EDIT" option, you may NOTchanRe 
the size of the fields. Our sample will give you an idea ot 
what kinds of information ynu may want to store and how to 
lay it out. The numbers stand for the maximum number of 
letters or characters that may be entered in a field or 
information box. 

Saving The Screen 

After you have finished designing the form on the screen 
and you arc sure it is correct, press the left arrow' ke>'. The 
screen will then prompt ycni with 'ARE YOU SURE?', Enter 
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y and press Veturn'- The program will check to see if all 
fields are dosed (fields longer than 1 character must have a 

pair of t's. H there is an error, you will be prompted to 

change the field entry. 

Next the screen will prompt Another Screen?'. In our case 
we will enter 'n' and press 'return'. Then the screen will 
prompt 'Do you wish to alter field types?' this is to change 
between an alpha field ie. letters o[ die alphabet and nu- 
meric fields ie. numbers. As we do not really have any 
purely numeric fields, we will leave alt The fields the same by 
entering 'n' and 'return'. 

Deciding On The Number Of Records For Your File 

Now place the data disk you previously formatted into the 
disk drive after removing the manager disk. The screen will 
prompt you with "Rec Len XXXX, Max No of Rec XXXX" at 
the bottom of the screen and asks "OK?'. Enter y and 
'return". Then the screen will prompt "Rec Len.* of records' 
at which point you can accept the number of records 
displayed by pressing 'return' or enter your own number of 
records (up \o atout 300) and press "return'. The computer 
will then go to the disk and create a file large enough (o 
handle all the records you asked for. As this process will 
take some lime, you may want to go to the kitchen for a 

snack. 



Entering Individual Records In Your File 

New you may eater the individual records for people on 
your Christmas List using the form you have jusl designed 
on the screen, ('hoose 'Enter/Edit' on the main menu. In 

this option you may enter, change, delete and search for 

records of individual people in your Christmas List. (More 
advanced commands will be discussed in future articles.) 
For each person on your Christmas List, complete a screen 
form with the following steps: 

1. Press V lo eater a record; 

2. Fill in the blank fields, pressing 'return' after each entry; 
3- Press ^ to save the record. When you have entered a 

record for every person on your Christmas list, press Fl to 
return to the main menu. The screen will prompt 'Are 
you sure (y/n).'", eater y. ^return'. 

More To Come 

In the next article, we will discuss how to do sorts, index 
searches and generate many useful lists such as a Christ- 
mas card list, a gift lis!, a party list, and a birthday 
reminder list. 
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CompuKinks. 





Don'l worry Mrs, Smi»>, h© facial fnuscles will ever Uuali/ relax, 

But reaily. he shouldn't be olaying video games 

tor such long periods of lime. 



I see iUv Union is 
laving otl more robots 




^ 



7 MraW£//T. mn-i^ 




T '*^i^7^<jj /T. m'^£Ju!^jU 
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BASIC - Beginners All-Purpose Symbolic Instruction Code 



Commands, Statements, and Symbols 



Cortimandi' 
S^ianwnt 



aosE 

CLR 
CMD 
CONT 

DATA 



DEF 
DIM 



END 
FOR 

FRE 
GET 



QOSUB 
GOTO 

IF GOTO 

tF THEN 

INPUT 



LET 
L6T 



LOAD 



E tain pie 



lOCLOSen 
CLR 
CMDD 
CONT 



)0DATAV2.3,4 
20DA"^ATOM.£UE 
30 DATA "DOE, TOM 



10DErrNR(X) 

lODlMA(n) 
^UIMA(nm,o,|^ 
30 CIW A(nr.B(m) 
40 DIW A(N) 
50 DIM AS(rD 

009 END 

lOFOR|=lTOfO 



PRINT FRE(O) 

lOGETC 
30GETCS 
30GET»d,C 
40G^T#d,C£ 

lOGOSUBn 

GOTOn 



lOIFX-lOGOTOn 



lOIFX-lOTHENY-a 



ID INPUT A 
20 INPUT AS 

30INPUTA.AS,B,BS 
40 INPUT #d. A 
60 irput Hd. Q$ 
60 INPUT *a. A. AS, B, 



LETX = 10 

LIST 
LiST-n 
LiSTn-m 
LfSTn 

10 LOAD 

M LOAD "NAME' 
30 LOAD" NAME ",(1 
30 LOAD ■ NAME " , d, C 



Pirrpose 



Ctoses looical f il© n". 
5^Gvariablesto2flro or null- 
Keep #ee oevKja 'D' open lo monitor bus. 

Coniinje program eiecution after a slop commano. No progtam 
criariges are pemined. 

Specifies data to be read left to right 

Alphabelics da rot need fo be enclosed n quotes. 

il fiirngs contain epacoE. comrrwiE. colons, or graphfc characierQ, 

tha Qtring mus: be endoeed ri quotes, 

Dtf lines funcUon FT 

Specifies max nun r\imt«rof eJemenisinanarrav or matrin. 
Specif 195 max mum rumbar of dimensions m an array. 
Number of af r^vs Imled by iiemor/ 
Miiyhfl riimsr^joned dynamically, 
firings lo be cimen&ionod 

TerrninaT«s program vjihSCLilK'n, 

Begins repernve loop, spectying loop var aDie ano number of in- 
lendedlle^at'C^s(lnt^lSe>ample I for lOwraiions). 

Returns numter of byfeft of avail^le mernory 

Arcepcs single chafacter from heyboaid. 
AcceptE single string characfor f rofr koyboard. 
Accepts single cnaracter from specilied lo^tal tile 
Accepis speciiied &ngJe sinr y charaUor Irom logical file. 

Begins executon ol a subroutine wtitch begins on line 'n'. 

Continue orogram e^ecut^ at fine n afsf a stop commnnrf Pro- 
grrim changes are permitted 

TranGfera oracuton toltne'n' riresutd corxjiiion a true. 

CtKje lollowinQ ThffiN te e^aguied triy if tesull of conanion is V\je 
tvlay also be rditwed by llrw nLfnoe^ to trarsler exBCUlon- 

AcceplB value of 'A' from t^e\'board 

Accerts value of strif^g variable A from keyboard The strino Aies 

not ha^ifl torM*enrJnfiflf1inqiK3ie'i 

Accepis ^peci'tf«d value? from keyboa'd. 

AcceptevaluQOf'A' from logcal filed". 

accepl^ speciled KErng from logical file 'd'. 

Acteptj speci'-ed values and Eirjng from loyical flu d . Swings do 

not have ;o De enclosed in quoies 

Opiional Assigns varable X" the value cf 10. 

Lists CLff en! p-ogram 

L isls Qiffenr p'ogjam throu^ Jme n' 

Lisle linoe'n Ibrough m' ol current program. 

L(sl3 CLf rflnt p'ogrorn from lin© 'n' lo and 

Loads nexi erxiounMiM program from cape unii into memory. 
Loads Drogran or file NAME' mto memory from tape unit 
Loads specfied tile 'NAME' from device d'. 
Loads specified lile'NAME rom device 'd for command c'. |VIC/ 
C64orty- c = ^ lor drecl memory bad) 



i 
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Command^ 



r* 



^EXT 

ON . GOSUB 
ON ..GOTO 
OPEN 



PEEK 
POKE 

POS 
PRINT 



READ 

REM 

RESTORE 

RETURN 

RUN 

SAVE 



STEP 
STOP 
SYS 

USR 



VERIFY 



WAIT 



Example 



MEW 

NE>T 

lOONAGOSUaim.n 

lOONAGOTOI.m.n 



10 OPEN a 
SOOPFNad 
30 OPEN a d. c 
JOOPENad. c, 'NAME" 



PEEK[a) 
PEEK.IA) 

POKE a. b 
POKE A B 

10PniNTPOS(0) 

10 PRINT A 
20 PRINT Al 
30 PRINT A. A$ 



40 PRINT #f). A 
50 PRINT td. AS 

TO READ AS, B« 

10 nEM ccnimetA 

lOHtaiOflE 



9990RETURW 



RUN 
RUNn 

SAVE " NAME " 
SAVE' NAME '.d 
SAVE'NAME'.ac 

>0 FOR 1^1 TO 10 STEPS 

STOP 

S¥5(x) 



USft(id 



VERIFY 

VERIFY "NAME" 

VERIFY "NAME", a 

WAIT a, h. c 



Purpose 



Deletes cureni progiam \n memof i, saij ,d\ dUuj to zero. 

Inriirjites enri of cede contaned m a FOR/NEXT bop 

Bflgn? ©veciJion of fiubroufine whfdi begins on spocffied line On 
this e*:ample, T.'m'. or 'n' J Oopondng on ^qIuo of mdoJt 'A'> 

TranslefSCOntt^Ol 10 specified !tne i ,Yri , u n depaidmg on ualueol 
index A , 

0|?en£ logical U\& a' lor r^o onlv frwn Tape unh. 

Ot^prifilooicalhlfl a' tor reao only I'om dav»M 'd' 

Oppn^ logical Mfi 'a' lor ravrmand 'c' from device 'd'. 

Opens Jogica' Ills 'a' en device 'd' If device 'd' accopfs forniatted 

filog filo name i3|?03>tionodiorcofrmand 

RHiiirrs Dyre value I'om adaress 'a' 

Acjoress can Deoynamc^ 

Puts b/le b' nio adcress a'- 
ParamfiWfs r-in be dynamic 

Prlnis le't available print portion (poeition of cursor on screen) 

Prims tfakje "A" on disptay screen. 

Prlnis specified sir r»g ori screen. 

PrinisspecTiei valjes orsirngson screen, begnnng in re>\ avaiJa 

bte pmt pcsJtcn (pfe-Iabbed positions are m colur^ns 10.20,30 40 

etc.). 

Prints i*alL>eo^'A' on ddvice 'd'. 

Prini-i sfiftoifieH fiTnng on d*viee 'd' 

^eadsneNllwod^oelflmertainlo variablca ASondQS. 

ReniBiik iiidicaior. Exetuior sKips enlire line. 

Resets daia txiinler so ihal ne^it READ receives kst elemer;! ol lirst 
DATA statement 

5ubro4itIn« «ril: tran^^flr^ conlral to Ihe ?]aremen] following mosi 
recenlgoBubdi'scUnglranGfe'lo l^G subr ourins 

Begrns en«ciiion o* progfam ailowesllirienumbBf. 
Qagms sxecLUon oE program alirte'n. 

Saves curren' t(ie or program NAME on tape unt 
Saves cijrren: program or file 'NAME on oevice'd'. 
Saves He 'fJAME'or de^/ice d' cspecrfiesad c* eor 

AltoTE loop variabte iAcrament. 
Slops program execution 

Compete control ol pel is LranSerred lo a suosysiem ai de&mal 

aOoress coniair^ed m the argument Brackets optbnal 

Transfers prooran* control lo a program whose address is at hxa- 
Tians I anrt ? (VIC/Cfi4 ■ InrHtinr?! 7M7H5) i is a pflfameTer 
passed to and from the rnachinelaiiguagc program. 

Vmifies current program agamsi nexl prog^am on lape uofi 
VBrfies curreu progain agditisipfLX^am NAME uii tope jnL 
vefhes current progam NAWE ot device d'. 

Halls eiecjtJLMi of Basic until contents of address a', and'ed with 
value t>'ande7ll::luSlJeor'edwrI^ value c' 4snore<]uaJlo^em 'c' li 
oplorat ard defauHs lo 2aro 
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Arithmetic Operators 



Symbol 



O 
< 

> 

<■ 

>- 

AND 
OR 



Exampe 



10A-B 

30 PR I NT AT? 

40C-A/e 

50C-A*6 

60C-A-ta 

70C = A-8 



lOIFA-BTHENPRIf^C 
IOIFAO0THENC-4 
IO[FA<BTHeNCt- K' 
10iFA>ETHENCS='»'" 
fOFA<-BTHEWC^SO 



10IFA>-STHENC-01 



IOiFAANDBTHENC = 9 



?OIFAORBTHENC=S 
30IFNOTATHENPRIMTC 



H*i/posa 



Assigns a vaJuQ tj h vnri.it:Ji^ 
EKDcnan[jaton 

Divbor. 

MuiDQiicatlon. 

AcxJ^iion. 

Suoiracrion 

A' Equals B". 

A'Doesrrt equal d', 

A'lstessihan 6. 

'A' Is greaie* ihar 'B'. 

'A' Ifilessihsn or&cual lo B'. 

A' Is groafer than o' equal lo 'B' 

A ano B irust Dotn be true for sGWmert lO-obeirjo 

A" musi be L'ue cr B' musi be Irue for slalemeni30 la be irue. 

Fvpression is riue if A' iftWM. 



Note the >uTi-rical vah^iosed in [he evdiuatiorr of logcsJ comoarsonsafe: trje is any nonzero nunt>er and t^lse is zero 



* 



Special Symbols 



Reserved Variables 



Symbols 


EKflmplfi 


pLVpOCfl 


+ 


10A-1;B-2:C-3 


Allovii^ multJpte staiemonts Oil a line 


1 


lOPftlNTA.B 
?0PRIMft5,R.'B 


Allows same line pmrir>g ttenenTaares^araletJbyS spaces, 
Allws same line priniing Slmg elemenisare coricateraied. 


+ 


X-1099 


Decpmai poiri 


V 


10 PRINT A. 
LOAD 'NAME".d 


Allciws sarriG line pnnting. ElomeriG aro soDO-ated and prmled in 
pr&'tabed print po£iTion5{cdijmrs 10 20,30, el:;) 
&eporaie3 parametera in load save, upon, mioS.un.guio.aC 


^ 


10 ?A 


Abtjfevtaiionforprifiv.suxesasone Character ii«s as word PRINT. 


£ 


lOAi-"ABCDEFG" 


Siring wJenWief, 


H 


10ft%-tNT()0 


Inif^ftf id^t'ier. 


# 


10 PRINT#8 


Logical lile numbor i^Oicotar 


m 


lOAS-'ABCDEFG" 


Siring encbsures. 


u 


X-tA-a/(B-^2) 


Expression priority evaiuabon 


V 


10C*n"D 


VaiueotPi3l4lS9?7. 



Hierarchy of Operations 



Vaiiab^ 


PurpoGfl 


DS 


Bisk Status njinber lei>c«pt 2.0) 


DS£ 


Disk SiacLis siring jexcept 2.0) 


EL 


Error Une iB Series oniy) 


ER 


Error rnimber (B or^y) 


ERRS( 


Error Siring array. Soo rablo for messages (D only) 


Tl 


Time ri JffHes {'fsolh s sec) since pOAfff up or TiJ 
reset lexceoi B Senes) 


TIS 


TimainHHM'^SS 


ST 


The Slalus war iable See labe for fjKtions. 
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OporaiDf 


Descriplicn 


( > 


Briickors always dictate priority 


t 


ExDoneniaiion 


- 


Negation [unary Tiinus) 


«/ 


'^ultiDikca'ion & Division 


+ - 


Addilion & Subtraction 


< = > 


Reialional Opera:ioris 


NOT 


Lexical NOT (Integer !wo s con'iplement) 


AND 


L<^ioaJ AND 


OR 


Logitfll OR 



Basic 4.0 Disk Commands 



Furciori 


EKompIo 


Pjrpos© 




APPEND 


]0APP£h4O*a< "NAME" 


Open Hie KAME on^^evice d lor appending. rNowoaiaisaAJBaU: 

0odorej>isungcaia. 




BACKUP 


BACKUP CO rODi 


CXicJicdle dtak in drive onlo <M k\ tfh« 1 




CATALOG 


CATALOG DO 


nf;pl?i /filial of menarnes "t specified drive. 




COLLECT 


COLLECT D1 


Purges &3k \n specfied drive of any improporly ctoaed filoa (indi 
caied by * besioe file lype). 




COMCAT 


CONCAT " NAMEl " TO ' NAME2 " . D1 


C;:>ncaenaies fHB ' NAME1 " tolle 'NAME2 . le NAME2- 
NAME2'NAME1 




COPY 


COPY"NAME',DOTO "NAME'.OI 
COPY "NAME'.DOTO "OUP'.DO 
COPYOOTODl 


Coaes fite ' NAME " from driva to &\ve 1 
klakt«fi duplicate of U\b ' NAME ' 
CopiSG oniira contanrs trom DO b Hi 




DCLOSE 


DCLOSE #ri 

1 


Ooboa dish logicaF file 'n' 




DIRECrORY 


DlRECTOHYiX 


Exact same as Catatog Use pieference 




DLOAD 


DLOAD"NAME",Dd,Uu 


Loads proaram ' NAM^ " frc*m drive d" on uiil u" 




OOPEN 


DOPEN#n. "MAME'DdUu 
DOPENdTi, ■ NAME ".Dd.UJnW 


Opens fie "NAME' tor reading frcrrr drive d' unH "u' Defaul 
values. Q-D, u-S. Daia is relieved through lila number 'n' 
Qpona iito ' NAWE " lor wrding to drive "d , unit 'u , Nol riocesaary 
Kx RELaiive lies. 




U5AVE 


DSAVE 'NAME".0<J,UU 


Savescurrentprogramiodnve'd'onunit u'asfiis 'NAME' 




HEADER 


HEADER ' DISKN AME ■ .Dd.lid, Uu 


Formas disk in drive "d' unit "j' assionino it a ' OISKNAME " and 
Id'. 




RECORD 


1DRECORO*n, a 


Pwilions relaiive lilo open on logical fie number 'n' lo roco'd num 
bar 'a' "a' may be dynafnic tnjl must be enclosed m brflckela. 




RENAME 


RENAME "NAME" TO 'NEWMAME" ,D0 


Oidiiytft d lll« naine 




SCRArCH 


SCRATCH 'NAME ",01 


Eiminates file " NAME ' from disy. 





Additional B Series Commands 



Functor 


Example 


Pjrpose 


BANK 


BANKb 


Sets bank number to b' 

1 


BLOAD 


BLOAD 'NAME " .Dd.UuCN Bb.Pp 


1 
LoadGfilo 'NAME' frtm drfvo 'd' un»1'u' into bank b' at poeition p' 


BSAVE 


BSAVE 'NAME" ONBb.PpltoPp? 


' Savas current memory in bank "b' 'rom address "pi ' le 'p2' aa file 
'NAME' LcjdrlveO un4S. Addresses are in decimal 


DCwEAR 


DCLEARDl 


Intialkze di&K in df iv$ 1 


DELL IE 


DELETE 10-30 


Deletes ines from cursnl progra/n Specif/ lirte range same as 
LST. 


DISPOSE 


DISPOSE GOSUB 


Purges slack of unwamed relun addresses flike 'POP) 


ELSE 


JFSTTHENE = 1 ELSE E = 


Alter naie condition toltowing IF. THEN. May {^ be used to transfer 
eitecuaoT 


INETR 


PR!NTiNSTR(A$.BE) 


Returns posjtor of s'jirg BS ftiflun AS. Returns Oil nol found. 


KEY 


KEYn/CArA_OGD0- +CHflS(T3) 


Di^)l%«U d function key i1e^in<ticne 
Defiifls tunclior koy 'n . 


PUOEF 


PUDEF"-..jC' 


Re-delines Prrnl Using formal charade's DofaulT is ' ,$'. In thi5 
example, space is changed lo '-. ccmma to period, perioa lo 
comnBH and aollaf s to pounds. 


RESUME 


RESUME 
RESUME r> 
RESUME NDCT 


Continues execJtionafLer [>'oafam error or editing 

Resumes eicectjiicin at lina 'n' 

Resumes e!<ecLtion at start of njrrent active ^OR/NEXT 


TRAP 


TRAP 50000 


Spociftea foufine at llf>e 50O0O aa a^ ON ERROR rouflne. 


USiNQ 


PRINT USNG ' %§tM»' y. 


SpecifHA fu^^rtailu be used lu numerical ouipuL 
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String Functions 




Fjncton 


Exainple 


Purpose 


ASC 


lOA^ASCf'XVZ') 


Returns ttie mfsQer ualuy cO'respor^ing Ic ASCII Hxle ot rha liret 


o-mt 


10AS = CHR3(n) 


Relurre chdraclar t** responding ic ASCII cod« number. 


LEFTS 


lOPRWTL£FTi(>S.a) 


RelyrrKlefmosfa cnaractefS from siring 


LEN 


10PRINTLEN(X$) 


Returns lenglh ofahna 


MJDS 


10PHINTMlDS(XJ,a.fi) 


Returns 'b' cf^ractert from siring, ctartlngwi|hih«'a'thct^aracl«r. 


RIGHTS 


10PRiNTRiGHTSp(E,4) 


Returns righlmosl a' characters Irom string. 


SIRS 


IOA$ = STRS[A) 


Returns string representaLon ot varatle A 


VAL 


10A^VAL{AS) 
20A=VALrA') 

i 


Returns numeric reoresenia'ion of string 

It string rotnLmeric, ■'eiurns "O". 


ASC, L£N and VAL lunctorB return numeticresulTs They nuslDeusedasparlol any e>fpresson. AssgneTienisiaiementsare used hereto' 
fxamoles only; otner statsmenl rypes rrav ba used. 



Arithmetic Functions 



Fjry:rion 


£ sample 


Purpose 


ABS 


10C = ABS(A] 


Returns mngriii idn nf nrOHwyit wilinut regard \ci ^ign 


ATN 


10C = ATN(A) 


Returns arciangon; o' argumenl. 'c' will be expressed in raOiane. 


COS 


10C-COS(A) 


Returns cosine of aryumenl. 'A' mu^l b>e expressed in ratflaris. 


DEFFN 


IOOEFFhiA{B)-C"D 


Allows user 10 oetine a fjncton. Function label amustDeasngle 

letter: argunent'b isadummy. 


EXP 


10C=EXP[A) 


Returns constant e raised to the power cA \he arQfr\ent 


1^JT 


10C-INT(A) 


Ralurnc largest integer Iogg than or oqual to org<jman1, 


LOG 


10C = L0G(h*J 


Returns natural logaritim ol argiment. A'gwnent mjsl be greater 
iTk^iioi equal Lo^ero 


RND 


10C-RNO(AJ 


Genarates a ranclcm numt>er bet-veen zero and one It a' is less 
inenO the same randOnTi nurnber IS produ^^d in each C(il 10 rno 11 
a =0, ^e samfi seatience of rarxJom nurrfoer s genef ated eacfi 
timerrd i^ caled ^'a' ia greater itien D, a new sequence ifi pro- 
duc^ lor ead> cal to rnd 


SQN 


10C-SGHA) 


Rnturna -1 if argumoiil is no9alive. foturns Ji aTgumen! is jfero. and 
returns + 1 if argun>ent Is posilve. 


SIN 


10C-aiN{A) 


Returr^ sin of argument. A' rTiust be expf esseo m radians. 


5QR 


10C=SOR(A} 


Returns tne square root □' argumert 


TAf^ 


10C-TA^4[A) 


Ralurns langent of argumarit A' mjsl be expressed in radians. 



Mathematical Functions 



Function Basle Equivalent 


Secant 

Cosecant 

Cotangent 


SEC(X) = 1 f COSffj 
CSC<X)- WSIN(X) 
COT(X) - I'TANpC) 


Inverse Sine 
Inverse Cosine 
Inverse Secant 
Inverse Cosecant 
Inverse Cotangent 


ARCSN(X) = ATN(X/SQR(-X.X + 1)) 
ARCC03(X)-ATN(X.'SQRf-X-X + l)) * n/2 
ARCSEC(X) = ArN( X / SOR{X#X-1) ) 
ARCCSC(X) = ATNf X ; SQR(X.X-1 ) + (SGN{X) - l*n/2) 
ARCCOT(X) = ATN(X) + nl2 


Hyperbolic Sme 
Hyperbolic Cosine 
Hyperbolic Tangent 
Hyperbolic Secant 
H yperboiic Cosecant 
Hyperbolic Cotangent 


SINH(X) = (EXP(X) - EXP(-X)) ; 2 

COSH(X) = (EXP(X) + EXP(-X0/2 

TANH(X} = EXP(-X) t i EXP(X) t EXP(-X) ) * 2 + 1 

SECH(X) =r 2/(EXPlX) + EXP<-X) 

CSCH(X) = 2 / (EXP(X) - EXP(-X] 

COTKXJ = EXP{-l()/(EXPfX)-EXP('X)).2 4 1 


In ve rse H y per boiic S i ne 
Inverse Hyperbolic Cos ne 
Inverse Hyperbole Tangent 
Inverse Hyperbo)c Secant 
Inverse HypertDoic Cosecant 
Inverse Hyperhol c. Cotangen! 


ARCSlNHiX} = LOG{X * SaRfX*X-^1)) 
ARCCO?^H0C) = LOG(X/SaRi'X.X-l) 
ARCTAf^ H(X) - LOG{ [1 + X) / (1 -X) ) / 2 
ARCS=CH(X) = LOG(SQR('X.X + l) -f 1ft) 
ARCa>CH(X) - LOG{ X / KURlX-X- 1 ) + (SGN[X) - 1 .n/2) 
ARCCOTH(X) = LOG(X) + nl2 
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ST - The Status Variable 



DS & DS$ - Disk Status Variables 



Bit Val 


Ca»«»tt«R9ad 


IEEE 


Tape LoadA/or. 


Vk:/64 RS-232 


0-7 





OK 


OK 


OK 


OK 





1 

1 




iifneouT 
on write 




pafiiy 
error 


1 


z 




1 

timeout 
on read 




framing 
error 


2 


4 


Short DiocK 




short &loc< 


rec bjftsr 
overrun 


3 


8 


Iqr9 Diock 




long block 


unused 


4 


16 


unrecoverable 
reart error 




Qny mismatch 


CTS signal 
rr^issinq 


5 


32 


chocksum error 




checksum error 


unused 


6 


64 


end of tile 


EOl 




DSR signal 

missing 


7 


■128 


end of tape 


device not 
present 


end ot tape 


break 
detoctod 



Printer Control Characters 



CHR$ voluaa are sent la print f4e wilh Secondary Addr or 1 


CHRS 


Opera..ii"i 


10 


Lfie Feed 


13 


'Carnage f^eturn' (autoristic L ne Feed on CBM printers) 


14 


Qegin double-wdth charfictflr Tioda 


15 


Eno douOle-widUi chaiacier mods 


IS 


Begin Je/erse character mtxJe 


146 


EfW reverse character node 


19 


Set top c* cage 


147 


Feed 10 lop of next paoe 


17 


Suviich to uopwIoAfpf case r^amctw set 


145 


S^hcli 10 upper casti^g^aphics chaFactor sel 


IB 


Tab 10 pOQilioi^ if^ nomS cha^aciere 


27 


Move [o 3f»cifiod dot position 


e 


Begin doi-pfogramfnaDle graphic mode 


26 


Hepeat graphics caia 



DS 


Error Description | 





OK, noerror exists 




1 


fles scratched response (not ar^ error) 




210 


Unusod: oen occur, should be ignored 




20 


read error, block header not tound 




21 


read error; sync characfef not tound 




22 


read error; data bock not present 




23 


read error; checksum error in data 




24 


read error, byte decoding error 




25 


write error; wnle verrfy error 




26 


wrrif^ p'oifld or 




27 


read error; checksi-m error in l^eader 




28 


write efror, data extends into rrext block 




29 


disk :d mismatch 




30 


syntax error, general synfax 




31 


syntax orror, involid command 




32 


syntax error, command lir>e > 58 chars 




33 


syntax error; invalictilenaTie 




34 


syntax error: no fJename given 




39 


syntax error command fiie not given 




50 


record not present 




51 


overflow m record 




S2 


file trx^ large 




eo 


file open for write 




61 


file jxjt open 




62 


ills not tound 




63 


file exists 




64 


tile typo mismatch 




65 


no block, !.s is next avalable Ijlock 




66 


illeqal track or sector 




67 


Jlegal system track or sector 




70 


10 cfianneis {a^^ailable) 




71 


dir error (directory erroF) 




72 


disk full or directory ful 




73 


cbm do?i V? (or w2 x for lafef rtos'sj: power UD 




message, also indicates vifriie altemot wilh 


dos 




nitsmaich 




74 


drive not ready 




75 


format speed error 




76 


00 ntr oiler error 





Table Of Secondary Addresses 

Eg OPEN 4, 4, 7 ; 7 is the Secondary Address on CBM pririers that alters line 
soacmg Once ooen the rtew value can be sen S&condary addresses are not 
applcableloihe VIC 20/CQmmc:dore64 RS-332 routres ('Oevce' 2), keyboard 
(d«i/>co 0), Ecrean (devic« 3), or ih* CBM SOIOMoaen (dev£Q 5) 



8032 Control Characters 

Most functions can be aclivatGd by combinations ot simultane- 
ous key depressions, a phenomena of the keyboard hard- 
ware, Notce Ihat the CHRS values of complimentary f unctbns 
differ by 128, 





I/O Device & Device Number iDV#l 




Sffc 


Prime* Cfl^fiivto 


V<^fi4 CaRsalla 


Dfik 


Addr. 


4 1 or 3 


1 


3 


D 


Print da!a ax 


aeq. reac 


Load& 


, Load, and Dir 




actiy as re- 




relocate (dfltl 


reac 




oeived 








1 


Print Jaiaac- 


Wf ita f lo * 


Load wttiout 


pFogiflmSdve 




cof Ofng !o pre- 


end-olFile 


relocaiing 






VKXJgy delineo 


nanieron 








lor mat 


Close 






2 


Forrnal ' 


M rile file + Goi 


iWntofile ■* oof 


RW channels 




Stil-up 


■* e^ol tape 

marKeron 

Oose 


I- andotlape 
marker on 
Close 


are 2-14 


3 


Sol numbor af moG po' p^Qo for p 


aging 




4 


Erade printer fofmai -liagr>os1iC£ 






S 


Ddineapi^rdnkFTiiiCJeclidrdcLsr 






G 


Set spacing oetwgen fcnes 






7 


Ucper/Lower case 






8 


ASCII/Graphics 






9 


Suacress Degncstc Wessage Pri 


ntrng 




to 


fleser Fnrter 






11 


S« Uni 0*ochon 






12 


Reset Um Diracton 






13 


3e1 Condense mode 






14 


^csBl Condense FDude 






15 
21 


Set pseuOo lerer quaEiy 
Hesei pseuoo «lier Qualily 




Co^FTiand Ch, 




17 


Storing bii ma^e data 






18 


Pr ntmg 01 data prevouslv wtten 







Funcnon 


CHRS 


ESC/RVS 


1 " 

Keyboard Combination 


BELL 


7 


G 




GRAPHICS 
TEXT 


142 
14 


ShittN 
N 


Gotfi Shifts + ■ 


SCROLL DOWN 
SCROLL UP 


ip;? 

25 


Shift Y 
Y 


Left Shift ^- TAB 4 1 


SET BOTTOf^ 
SET TOP 


143 
15 


Shift 



Shift + Z + A -f L 

Z + A -h L 


INSERT LINE 
DELETE LINE 


M9 

21 


snmu 
u 


Sfiil 4 RVS + A + L 
RVS + A -1- L 


ERASE BEGIN 
ERASE END 


T50 


ShiflV 
V 


Shift + TAB + B 1- DEL 
TAB + R + DEL 


SET/CLRTAB 
TAB 


'37 

9 


Shift 1 

1 


Shift -f TAB 
TAB 




8032 Window POKES 


TOP 324. T V 
BOTTOM. 225. B \ 


^fhereT-O 
vtier e B = T 


to 24 
10 24 


LEFT 226, L whers L -0 10 79 
RIGMT213,H whefeR = Lto79 
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Error Messages 



Message 



Descrlpilon 



BAD DATA 
BADSUBSCRtPT 

CANT CONTINUE 

DEVICE NOT PflESENT 
[WGIONByZERO 
EXTRA iGNOHtU 

FLENOTrOUND 

FJLE NOT OPEN 

FLE OPEN 

FORMULA TOC COMPLEX 

laEGAL DIRECT 

ILLEGAL OLJANTITY 

LOAD 

NEXT WITHOUT FOR 

NOT JNPUT FILE 
NOT OUTPUT RLE 
OUT Of DATA 
OUT OF MEMORY 

OVERFLOW 
REDIMDAPPA/ 

REDO FFIOM START 

RETURN WITHOUT GOSUB 

STRING TOO LONQ 

SVNTAX 

TYPE MISMATCH 

UNDEF'D FUNCTlOhJ 

UNDEFD STATEMENT 

VERIFY 



SiFing data Ares 'eceivod from an open He. but the program waeonpeciirig nur^ofic data. 

The program was trying to ref^ence an demerl d an array iftihose njmber s ouEjde of the range speci- 
fied in :he DIM s^iement. 

The CONT commano «ili not work, eiffief because i/ie program *as never RUN . there has been an er- 
re. or a ine has been eOilaO. 

Tharsqured I/O davce wes nol avaO^Jte tor an OPEN, CLOSF, CMD" 'PRINT*', INPUT* ", or 'OET#'. 

Divlwon by^Gtama m^fltiftrmrml nridiry Rrvinot Allnwrxl 

Too many Items oidsia were t>ped in responseloan input siatement Or^/ ihefirsltewiiems^vereac- 
ceplecl 

H ^ou were lookng far a file on lapie, an "erxJ-of-iape" itiarhef was ftHjnO If you were looking on a disk, rio 
nie wiih thai norrie axists. 

The file soecited in a 'CLOSE', CMD , PRINT*', INPUT^f ',(x 'GET#\ r>ust firar be OPENed, 

An altemal was Tiade to OPEN a lile usino lf>e numtier olan fliroady opBr^ m 

The stnng expression being evaluatec snojid be spii into a: least two pans lor the system lo Mxk with, oi 
a'Ofmuia has too many parentheses. 

The 'INPUT' siffement can only be used wilhtna progran. and r>oi in direct mode, 

Ani^rnhpr LfF*d at;thfl firoumflnT nJ a fiinnlior or s-afement is out o< the allowabe -anga. 

Aprotiilem fias occurec a u ring program LOAD, dskortape 

ThisfSCougedbyeHher incorrectly nesting loops or having ovoriabto nanwina 'NEXT' Materwntthai 
doesn I correspond wiUi one in a ' FOR sialemenL 

An attempt ^aa iiadfl to 'INPUT' or 'GEF data frama filo vtt»ch was cpoo/iod to befor output only. 

An atlemot was made to PRINT' Oatatoalle which was SDec'tied as inoul only 

A REAO bi^triiTienl ytaa ej^ecuieU bu! iThere is no Oaia fell iriread m a DATA siaiamenL 

There s no more 'ram' avallabte tor program or vanabbs T-iis may also occur Mien too marry 'FOR 
loopG tiov© beer^ nasiad. or when 1hore ore loo many 'GOSUB'smoftecL 

The resuBdacomputatinn IS largHFfran the largest ntmbe^ allowed, which IB 1 701dl8a4e-f 38 

Ao array may oriy be DIM ens-onea once It an array variat)le is used Detore thai afray is 'DIM'd. an auto- 
matic 'C5IM ' operaton is perlormed or thatairay setDng the numt>ef o( etements lo Tea and any subse- 
quent DiMswil causethsermr. 

Ch^raccei data wa^ limped mtJuring an INPUT' staiemeni wtien nunerlc oaia was expected- Just re-type 
t» entry so tr-.ai it is correct, ard [he pograrr. wHJ continue by ilsell 

A 'RETURN' Bta'.emani was encounte'ed, ar»d no GOSUB' corrmond Kasbeon issiied. 

(except 2.0) A string can conian upto ?S5charartms 

A staiemen; or commarw] is un-ecogn ^abie. A missing or extra parenthess, misspelled keywords, e'c. 

This error occurs when a number iaussd In place o< a string, or vice-versa 

A user defined tunclion was relentnoeri hut i' has never been defined isfngtha 'DFFFN' ^a:ement. 

An anemot was made to 'GOTO or GOSUB or HUN a Una number thaidoesn'; exisL 

The program on lape or dial'docs rot match [he program currently in meiTKiry 



B-Series Error Messages 



TnJs list ts a summary ol B-Senes error messaoes that are oisplayed by PfliNTng FRRS.'X) whereX eouais fhe vakN> down the last coJumn 



1 
2 
3 
A 



6 

7 

e 



Message 



?STOP KEY DETECTED 

?T0OrylAFJY FILES 
^RLEOPEN 

7RLEN0TGPFN 
7FILE NOT FOUND 

7DEVJCE NOT PRESENT 

7N0T INPUT FILE 
7N0T OUTPUT FILE 
?Mf55JNa FI.ENAME 



Explanation 



Occuis wher dOJng 3 KERNAL l/CtLncticn and nfiSTCP-^e/ i5 pressed Way occur dunng LOAD nrSAV= (or OPEN, 
CLOSE. CiFT#, INPUT* PRINT* when the cassetle tape is mowng). CLOSE any op©n wrr^ files to save data 

Maximum OPEN liles js ten 

An atternpi nea mooo lo OPEN or OOPEN a file with a fite numbef already Jr^ use, 

An attempt was mace lo access a hkenol previixisly OPEN or DOPE^Jed 

The file spflci'ied in uftN or LOAD was noUound on [he device specii>ed. inihecaseof tape KJ, and end oltapemarkff 
was encountered. 

An dttempt was made io accessa Oe^lce noi curranily connected or powered up ofy ffie IEFE-4a8 txjs. May happen on 
OPEN. CLOSE, CMO, INPUT*, GbT#,KfilNT«i.ntilBnane IS ndSpecihedwim OPtN, this e-ror will occur. 

An anompte was mado to read a Wo originoll/ OPENod lor wrling. 

An atlsmpis was made to wule data to a file ongmally OPENed for reading The keyboard cannot be wrNlantO^ 

All LOADS ard SWEs ircmtha fEEE Dort eg. dwj requfea filename 
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9 

10 

11 
12 
13 
14 
15 
16 

17 

18 
19 

20 

21 

22 
23 
?4 



U«a«fla* 



?ILLEGAL DEVCE NUMQEH 

^ARFVOUStJRE 

'^BAD DISK 

<reiun> RE ADV. <feiufr> 

<fipace> IN <Gpace> 

''BREAK 

^ EXTRA IGNORED 

''REDO FROM STAHT 

Last Evaluated Number 

"MORE' <retum> 
Powof On Messaga 

7NEXT WITHOUT FOR 

7SVNIAX 

7HETURN WITHOUT GOSUB 

?0UTOFDATA 

?IL LEGAL QUANTITY 



25 


''OVERFLOW 


26 


, ■'OUTOFMEMOPIY 


27 


7UNDE FINED SWEMENT 


2fl 


''QADSUBSL'HIHT 


29 


''REDM'O ARRAV 


30 


. ''DIVISION BY ZERO 


31 


' ''ILLEGAL DIRECT 


32 


■'TYPE MISMATCH 


33 


''STRING TOO LONG 


34 


?FII F DATA 


35 


'FORMULA TOO COMPLEX 


37 


''UNDEFINED FUNCTJQN 


38 


?LOA0 ERROR 


39 


7VERIFY ERROR 


40 


?OUT OF STACK 


A^ 


''UNABLE TO RESUME 


42 


7UNABLE TO DISPOSE 


43 


TOUT OF TEXT 



Explanalfon 



Occurs if ym^ try to accass a device in an ileyal manner. Foi waiiylt, LOADiiiy ur SAVEIngtrmi/lolTie heytxafd, 
screer. or RS 232 

Confirm afjon oromptfor BACKUP, SCRATCH, and HEADER. It ie not en error mooaogo and occura only h dirw^mode, 
not during BASIC program execution. 

Media falure on HEADER cooimand. 

This isNoi An Error Message This TiessaQe:ets you KrHwihai^our system s^eaOy louss. 

Not An Error Moooago. Uaed lo mdcoto wtiich lir« an error has occurred "in". 

Thisocdjrswnen the STOP key is pressed during BASIC eieciiton CONTcan te ue&dtnr^tartrhe program. 

Too Tiany lEems of oaia or separeto's ivere enrereo m rassoise lo an INPU T siatemeni 

This dagnostc rnessage occurs */\--er\ a numerc variabte is used witTi INPUT a-nj noo-num^icdata is received. INPUT 
continues to lunc^tion until eccepEdUe daid Jias L>een recovoLJ, 

This Is Not An FTrcf Message. This 5thp last wal^ie that has beer proceseed thf ough the numBrkal ojtpul bjffar {eg prfnl 
^00^10 print ERRS{:7J..wilpnni lObothiimoe 

This Is Not An E'rcf Message. Prnts "WORE ' and car'iage reTurn. 

ThiblsNolAnErtu MHaad^^. Pnnis. "' COM ^#ODOHE BASIC I2B B4.0"' 

'■■CONflWOOORE BASIC 256 B4 0"- 

Eihflr a NEKTiairTipioporly riaaiedorlho vanatjfeinaNEXT stalomonl cor responds to no previcHjsly execuicd FOR slaie- 
menr 

BASIC canno- renngniTa ttie stJ^temont ^ol havs t^pso Caueed by such things as mining pflfflnthffsls. iltegal charador*. 
incorrect punctuatior, ml^spoltod koyword. 

A RETURN smtemani was enrauntered ^-h noorevioLS GOSUB. 

An atlanpt was made lo READ data fiom a DATA siatemeni but rxj data e^isE or Ih© prograrr has already reaa them all. 

Occurs wh^n a lunclon isaccflBeed wi1h a parameier out ol rnnQo oauood l:>y: 
1 . A matrix suDEcriDl out of range (C < X < i27S7) 
2- LOG {nega'jve or zero argumeni) 
3 30R(neyaiVBdiyjPMtiii|) 

4, AtBwnere A<oar-a Es no: integer. 

5. CallotUSPDetorea machine language BUbrootine has been pa;ched in, 

6 UsootsL'irhij funcions WIDS, LEFTS, RK5HT1 w^h leng^ parameiers out of range 
Z.inctexon GOTOoulofranoe. 

8 Afldreaaot PFFK POKF WAITo'SVS o.jtof'ang& 

9 6yte paramsterK of WAIT. POKE. TAB and SPCout of rar^. 

NjmbersresiJlJngfromcofrpulatronsorinDuUna: are argater than 1 7014lia4E + 38orlesaihan2,93873SB7E'39 
BASlCiexispaca, or Variables space, or ATaysmeriofy space has been compleiely filled 
AGOTOhGOSUB, Of THENhias been 3:iocuted with a iina numCerLhaidoe&notOhisi. 

An attempt A^as made to reference an array eienenl whicn is cubide the dimensions saei^ilied In the DIM statement 

AnatlefnpiArasmadeiodefjiedii array U9iig b variable already usee} in an array 

Illegal divide Message la tolbwod t:y Ihe Ime nunber - list and cneck variablaa 

INPUT 1NPU'#, GET. GET», and DEF carrm be jsad mdired mode 

An aritnmetic opsralion tias been given non^nurteric cau, Dr a siring oueraijon ras t>e©n numeric data. 

Maximum sinnglengtk 5 255 characters Ttiie error wiH also occur rf INPUT* rocoivos Tiore l^an 80 charactorB without a 
carnage lolurn («, BASC mpul buffer is SO bytes bng) 

Orcurs when a riumerk; variabte is used wilti INPUT* flfvf nnn-niimeric dflfa is feceived 

BASC has run out of tenpotary poriie-rs to keep rack at suDsrnngs m evaluating a strrig expression Break ifie expres 
3ion jn;o 1W0 smaller parts to cure t^e probtem. 

Reference was made to a u^erdefireil furction winch had Jievei t^en oermed wiih DEF. 

nas.sfiTlBrapeOr>ly To improve tape reliar}jlfv. progrflms are recorded twice wpi SAVE This error wiH occur 1 LOAD finds 
reccfdng errors in corresponding pOGitons of txjin recordings. Hmoro FianSI errors are oetecled m the Hrsl pass, LOAD 
svil not attempt to road Iheaecond. 

A VERIFY COeralion djd not match tne contents o* file ^mith the contents ol memory. Re-SAVE your pmgr an on another 
disk or tape 

Too many open FOH...rJEXT loops or too many GOSUB calfe- 

RoDurro will nol OperaleaNe' flfarfllorror 

Al oi tfie DISPOSE type items have been dspoEed of or rone eiost. 

A LOAD 01 DLOAD has attempted ID bhJ^g ma file larger [hanWK Thisorror will not cccur when usngiheBLOAD com 

mand 
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SpiWY-expand: POKE 53271, PEEK(532?1) OR ZT3prii0» 
Sackaraund Prporily POKE 53275. PEEK(53275) OR 2 f Sprile# 



SOriteMumCoUXJFMode poke 53276, PEEK(53276)OR 2 tSF''e* 

Multi Colour Mode Bit Pain 
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Sprile# 



(0-7) 



Poirler: POKE 2040 -♦- Spriieff 

Sprite Colour : POKE 532S7 + Sprite*. 

X-Posption; POKE 53248 + Spf te#. X Position 
Y-Posiion; POKE 53249 + Spnieff, Y Position 
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Sprite # 



(0-7) 



PDinler; POKE 2040 + Spme#, _^^ 

Sprite Colour; POKE 53287 + 3pr1e#, 

XPosition: POKE 53248 + SpritG#, X Position 

Y'Posilion: POKE 53249 -hSprite#. Y Position 



Column 

12 3 

Z\ 42 

1 22 43 

2 23 44 

3 24 46 

4 25 46 

5 26 47 

6 27 48 

7 ae 49 

6 29 50 

9 30 51 

10 31 52 

11 32 53 

12 33 54 

13 34 55 

14 35 se 

16 36 57 

16 37 sa 

17 38 59 

16 39 60 

19 40 61 

20 41 02 



Sil 
'65^3210 



7 e 5 4 3 2 1 



Bit 
76543210 



Cdurrm 



Columrt 



j 


_ 1 




:: :±::::: ::^ "^ " 








1 


1 1 ' 1 


::::.^ :::::— +J- 




1 






1 


1 


1 




1 


1 1 1 1 ' 



1 

00 
01 
0? 

03 
04 
05 
06 
07 
06 
09 
10 
11 
12 

13 
1d 

15 
IS 
17 
IB 
19 
20 



2 

15 

16 

17 

18 

19 

lA 

1B 

IC 

ID 

IE 

IF 

20 

21 

22 

23 

24 

£5 

26 

27 

26 

29 



3 
2A 

2B 
2C 
2D 
ZE 
2? 

TO 

31 

32 

33 

34 

35 

36 

37 

3R 

39 

3A 

3B 

3C 

3D 

3£ 



7654321 017 654321 0l7 6543210 



Sprite # 
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Pointer: POKE 2040 + Spntef 

Sprite Colour : POKE 53287 + Sprite*, 

X-PosJlion: POKE 53246 +Spme#, X Position 
Y Position; POKE 53249 ^ Sprite^, Y Position 
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Sprite # 



(0-7) 



Pointer: POKE 2O40 + Sprite#, _^^^ 

Sprite Colour: : POKE 532e7+Sprite#, 

X-Position: POKE 53248 + Sprite*, X Positon 
Y-Position: POKE 53249 +- Sprite*, Y Position 
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40 Column PET/CBM Screen Map 
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VIC 20 Screen Map (with expansion memory at $2000) 
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ViC 20 Colour Table Map (with expansion memory) 
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VIC 20 Screen Memory 
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160Q 




134 


r 


6M4 


1BO0 




134 


123 


6656 


1A00 




135 





7168 


imn 




^35 


123 


7M0 


1 EDO (defajll) 




136 





S192 


20O0 




136 


128 


07O4 


2200 1 




137 





9216 


2400 




137 


\2& 


9728 


2600 




136 





10240 


2600 




136 


128 


10752 


aAoo 




139 





11264 


2C00 




139 


128 


1U7G 


2E00 




140 





12288 


3onn 




140 


128 


12800 


3200 




141 





13312 


3400 




141 


126 


13624 


3600 




142 





U336 


3600 




142 


128 


1464B 


3AC0 




143 





15360 


3CC0 




143 

J 


128 


15872 1 3E00 





VIC 20 Character Base 

To m&* tie charfKlor base POKE 36369, (PEF K,366fi9l AND 240) OP X 



X" 


32768 + ;PFBK{3t869)ANDl5)- 1024 = Localori 




Dt^cmal (IK docks) 


hexadecirridt 







32768-3481 5 


lB00P-e7FF (dfl) 




1 


33792-35830 


a4O0-8BFF 




2 


34816-36863 


8800 -flFFF 




3 


35840-37667 


BCO0-93=F 




4 


36864- 3S9 11 


9000-97FF 




5 


37988-39935 


9400-9 Bi^F 




6 


38912-40959 


9800- 9FFF 




7 


39936-^1983 


9CO0-A3FF 




e 


Q-2047 1 


0000- 07PF 




9 


1024-3071 


Q4on-onrF 




10 


2048-^005 


0800-OFc^F 




11 


3072-5019 


0CO0-13FF 




12 


4096-6143 


1000-1 7IT 




13 


5O20-7I67 


1400- iBFF 




14 


5144-6191 


1600-lFt^F 




15 


7166-9216 


IC00-23FF 





'X = PEEKl3eae3JANDl5 



Commodore 64 Screen Memory 

To mmetho screen POKE 53272, (PEEK(53272VVNDl5) ORX 





(3 f*EEhy56576) AND 3) ■ 16364 i (X'64) - LocaLon 


X 


For Scr&en al BankO (default). 


Decimal 


HexaOecfTial 








$0000 


16 


1024 


U4(X){aBraul) 


32 


2048 


oeoo 


48 


3072 


OCOO 


64 


4096 


ionn 


80 ; 


51 2G 


1400 


06 


8144 


1800 


112 


7166 


tcoo 


128 


8192 


2000 


144 


921 G 


2400 


160 


10240 


2BD0 


176 


11264 


2C00 


192 


12268 


3000 


208 


13312 


3400 


22i 


14336 


3800 


240 


153B0 


3C0O 



Commodore 64 VIC II Address 

To move VIC II POKE 53272, (PEEK(53272) AND252^ CR X ;X-3-BanlQl' 



Bank 


X 


VIC II Chip Adoress Range | 


DecWk^dCK blocks 


HexadKJmal 



1 
2 
3 


i 

2 
1 



0-16303 
16384-32767 
32768-49151 
49152-65535 


S00aO-3FH- (delaull) 
40CO-7FFF 
60OO-BFFF 
COOO-FFFF 



Noie^CharactefROMonlyavailaoidwitr VICII nDankOor2 



Commodore 64 Character Base 



To move 1 


Lh» characier baao POKE 53272, (PEEK(53272) AND 340) OR V 






(a PEEK(SeS7e>ANDa)-163a4 + pf-64) -Location 




X' 


For Screen fllBankO(da'aull); 




Decimal {21^ blocks) 


Hexadecmtf 







0-2047 


SOOOO 07FF 




2 


2048-409S 


0800 -orrr 




4 


4096-6143 


1000-17FF-1 




6 


6l44-ai91 


1800-1FFF 2 




8 


81 92- 10^93 


20a}-27FF 




10 


10240-12287 


2eOO-2FFF 




12 


12288-14335 


3000-3 7fF 




14 


14336-16383 


3a03-3FFF 





' -X-HhtKibJ272jANU14 

M - Lcwer 2K of Oiaracter ROM (Bank or 2 Dn^v) {defajll) 

'2 - Upper 2K o( Character ROM (Bank Of 2 orilri 



Character ROM Contents 

Character ROM is the sofne 'n ol matfiine«H but on)/ addracfiable m VIC 20/C84 



2kb;ocI' 


VIC 20 


Commodore 64 


Contenis 




UeiauitAadress 


Luuu.l AujJiriiL 


Vk; II iJTiage 




Dec\-'hK\jk3cks) 


Hqx 


Dec iVsK blocks) 


HeK 


HsK 






1 


32768-33279 
33^80-33^91 
33792-34303 
34304-34315 . 
34816-35327 '■ 
35026-35633 
35640-36351 
36352-36863 


8000-81 FF 

e2oo-83FF ; 

fl4[)0-8SFF . 
8600- 87 FF 

eeoo-89FF 
BAoo oorr 
ecoo-eoFF 

SEOO-aFFF 


53246 -53''59 
53760-5427 1 
S4272 -54783 
547e4-S6?95 
55296-55807 
55eoe 56319 ' 
56320-56831 . 
56632-57343 


D000-D1FF 
D200'D3FF 
D400-D5FF 
De00-D7FF 
0800 DOFF 
DAOO DBFF 
DCOO-DDFF 
DEOO-DFFF 


10O3-nFF 
12O0-13FF 
14O0-15FF 
1 600-1 7FF 
1S00-1QFF 

1A00 IBFF 
1 COO- 1 OFF 
lEOO-IFFF 


Uppei case characters 

Graphics characters 

Hifjfffied uppe' case f^aracfSfS 

R&/pr*ywl o'aftifcs characlera 

LoA'er case characlers ' 

Upper coso and grap^ica characters 

Reversed (owor caao charactei* 

Heuersed upper case ard grapitcs 
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EL 

O 

D. 
3 
CO 

s 

rT 
en 



CD 



u 

CO 

c 
E 

3 

5 
S 




W 



«l 



S I ! s S g 



^ I I i S S I S 



g ? 



^ « 
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Q^«n^l««K990 



»- C* PI * w 

^ n CN rj «i 



I 

I 



4 



* 





O 

O 

0) 
0) 

o 

(A 




8 S £ 
S S S 









£ 3 $ 3 8 8 

B ^ ^ E o h 



H « « n « 



Thv Tf unactor^ Vo(iiFrw4|ii«Jo05 31 



VIC 20 Screen & Border Colours 



Commodore 6845 Video Chip 



POKE 36379. X; 






BordM 










Scr*«n 


liLX 


WHT 


RED 


CVH 


PUR 


Q?tM 


BLU 


YB. 




■LK 


B 


> 


10 


11 


12 . 


13 


14 


15 
31 




WHT 


94 


2S 


28 


27 


2e 


SO 


30 




RED 


40 


41 


42 


43 


44 


45 


46 


47 




CYh 


66 


57 


S8 


SO 


BO 


61 


B2 


63 




pun 


72 


73 


74 


75 


76 


77 


78 


T9 




QRN 


68 


B9 


W 


91 


92 ' 


63 


04 


9B 




DLU 


104 


105 


106 


107 


lOB 


. 109 


110 


in 




VEL 


120 


121 


122 


123 


124 


, ^^5 


128 


127 




one 


13G 


137 


130 


139 


, 140 


141 


142 


143 




L1.0BQ 


152 


153 


154 


155 


' 156 


157 


158 


159 




PMK 


168 


16& 


170 


171 


172 


1 173 


174 


175 




LI, CYN 


184 


188 


186 


167 


186 


189 


190 


191 




Lt. PUR 
Lt.ORN 


200 


201 


202 


203 


204 
220 


205 


206 


207 




«216 


217 


216 


219 


221 


222 


223 




Lt. BLU 


332 


233 


234 


335 


236 


237 


238 


239 




U YEL 


24a 


248 , 


2^0 


251 


, 2S2 1 


253 


254 


2*5 





^dfl 


MM 


ZP9 


z.x 


(i,X) irjY 


1 

ABS 

1 


AX 


AY 




Byli 


Z 


£ 


2 


2 2 


3 1 


3 


3 




ORA 


09 


K 


15 


01 


i: 


OO ID 


19 




AND 


sg 


25 


35 


21 


31 


20 


3D 


S 




EOR 


jg 


4^ 


55 


41 


51 


40 


5D 


» 




ADC 


69 


ee 


7= 


61 


71 


60 


7D 


?0 




STA 




K 


9?; 


61 


91 


60 


9D 


99 




LDA 


Afi 


Ai 


Ba 


Ai 


Bl 


AD 


BD 


B9 




ZMP 


C9 


C5 


Di , 


C 


Ol . 


CD 


DD 


09 




^bC 


tS 


ts 


n 


El 


Fl ' 


ed! 


fO 


F9 




OpCodaendcin-1.-&. -0. or -D 





^do 


LUM 


zpb 


z.x 


A3S 


AX 




dylb. 


1 2 


2 


2 


3 


3 




BIT 




24 




1 ' 

. 2C 






STV 




fid 


fi4 


fC. 






LOV 


A3 


U 


B4 


AC 


BC 




crv 


1 ^ 


C4 




jcc 






crx 


T] 


C* 




EC 






Od Ccdeends fli -0. -J. Of -C 





jtmBvn«rf]ola 



&arch«-0 | 


HPL 


10 


9MI 


30 


bVC 


50 


av3 


70 


BCC 


90 


QC^ 


BO 


BNE 


DO 


BEQ 


FO 



E 



JiJTipa 



JSP 

J MP 



*BS 
AC 



;iN3) 



ec 



WdB 


IVM 


ZPg 


ZX 


zv 


A3S 


A.X 


AY 


Bvfc 


2 


2 


7 


2 


3 1 


1 1 


'^ 


ASL 




oe 


16 




LE 


IE 




HCt 




26 


36 




^ 


3E 




Lsn 




46 


56 




4E 


5E 




ncp 




66 


76 




tE 


7E 




SIX 




as 




96 


eF 






LDK 


A? 


A6 




Be 


flF 




BE 


Dec 




CG 


DG 




CE 


DE 




INC 




E6 


F6 




CE 


TE 




Opf^ffJeenaa n-2,-fl, o-E 



ariHleByieOpCcKlgsi' AccufthjIjUji MoOe) | 




0- 


1- 


2- 


3- 


4- 


5- 


6- 


7- 


a- |9- 


A-| 


B- C- 


D- 


F- 


F- 


-0 

-a 

-A 


PrtP 


::lc 


PLP 


OTC 

1 
- - 1 


t^HA 


CLf 


HTS 
PLA 
'OR- 


SEI 




TYA 

TXS 


TAr 
TAX 


CLV 


|OEX 


CLD 


INX 
NOP 


^D 



POKE 59520, H# 


POKE 59521 Vaiue 




no 


Hofiontal Total nuT^bor o1 diaraclers or line (Nht) indudmg hori- 




zorral Terrace (Irue value - riuniber + 1) 


R1 


HofZontalnumbeiofcnatactersdispiaved(Nhd) 


R2 


Disianoe(irK:heracieF&) ^rum loflCorigiilmargirol screen + 1 


R3 

1 


S/nc wifllh Lo nybbie s verticaJ sync wdih (in hn&s) 

Hi nybtJa fshori70rnal sync(incna'ac[er^ 




R4 


Number Of displav lines ifx:luar>g retrace (N vl). 




R5 1 


Vertical po^iironolth^^d^ of telescreen. 




RB 


Nynber OlOispiay lirfes on screen [^Jvdf 




1 


Heighl ol uaper edge from bo^lori olsci-oenfifi lines tlspla/ed) 




R8 


Irte' lace and Si^ew- 
BrtO 1 =nterlacedniDdeO = nonJnieracedfTiode 
Bfii if dJiO*i IherLinEertaccandvjdQomcdB 

Bil2 nor used 

8-13 not used 

Bil4 1 -£canfrom32770inmofnory 

BjIS 1 -5canfrQm32772inme<nory 

B<16 cursor (noi mglememecl on Ihe PET) 

911/ cursor (noL implerT^nteO on ine PE r) 




R9 


Number of liriQs between lop of one display IneandTop of the now" 




RIO 


Cursor (rrat imptemenied on tne hET) 




R11 


Cursor (r>ot rrnplemonlod on the PET) 




R12 


CoNrol Register 
BrtO add256:o start aodress (512 tor B032J 
8Jt) ackJ512^ostartaodfQSSl1024 for 8032] 
Bit 2 in^^t flyback 
Bit 3 in^r-i video sigrial 
8il4 ucoop hQltol4K choroctorgendralor 






Bits (not imptamonted on the PET) ,| 




ail© {rx>1 iTTiplernented onlhe PET) U 




8i( 7 not used 


\ 


R13 


Vafue + 33768 IS address offrstcharacler(miJtiplv by 2for 8032) 




R14 


Cursor location Hunot mDierrieried on the Pt i ) 




ni5 


Curao' locatiori LO (not implemonted or the PET) 




F16 


Lghl pen position Ml{read only) 




ni7 


LigMpen prJ5i^onL0(FeedoHy) 





Hexadecimal Conversion Chart 



Bit Values 



■■X 


-ft 


-1 


-1 


-3 


-4 


-6 


-a 


-7 


-a 


-% 


-A 


'B 


-C 


-0 


-E 


-F 


-00 


-000 




0- 





[ 


T 


3 


1 


6 


s 


7 


B 





IJ 


n 


1; 


LJ 


n 


"i 










1- 


16 


17 


18 


19 


20 


21 


2? 


?3 


2J 


25 


26 


27 


26 


29 


30 


31 


256 


^D96 




2- 


32 


33 


3* 


J5 


30 


37 


3Q 


Jtf 


40 


41 


42 


43 


44 


45 


46 


47 


612 


6192 




>- 


49 


40 


60 


S1 


S2 


S3 


&4 


55 


&& 


S7 


66 


50 


60 


61 


6? 


63 


'6a 


ij^^es 




4- 


64 


65 


66 


67 


ee 


69 


70 


71 


7? 


73 


74 


75 


76 


77 


7& 


79 


1024 


163^4 




3- 
*- 


60 


61 


6^ 


B3 


64 


55 


BE 


07 


6S 


99 


90 


91 


a? 


93 


94 


^ 


1260 


20450 




OS 


07 


08 


99 


100 


101 


10? 


103 


104 


136 


106 


107 


109 


TOO 


110 


m 


TS3fi 


2-<07e 




7- 


112 


113 


114 


11S 


116 


117 


iia 


119 


120 


121 


T22 


\n 


124 


125 


126 


127 


TQ? 


26672 




■- 


IZ9 


IM 


130 


131 


132 


133 


134 


135 


136 


137 


136 


139 


140 


141 


142 


T43 


2046 


327bB 




»- 


144 


14B 


I4S 


147 


14S 


14e 


160 


151 


is:r 


153 


1S« 


166 


166 


157 


16B 


ise 


230* 


3651:4 




*- 


160 


151 


162 


1&3 


164 


165 


166 


167 


16B 


169 


170 


171 


17? 


173 


174 


175 


2560 


40960 




B- 


176 


177 


i?a 


1'9 


leo 


161 


162 


163 


184 


165 


166 


167 


16S 


169 


190 


131 


2616 


45056 




C- 


T02 


193 


104 


1*5 


IK 


117 


lOQ 


190 


2O0 


KJl 


20? 


203 


204 


205 


206 


2J7 


3072 


49152 




0- 


?oa 


209 


^10 


211 


212 


213 


214 


215 


21B 


217 


?ia 


219 


220 


221 


222 


223 


332& 


M?^fl 




F- 


?24 
240 


2?5 


22e 


227 


226 


2Z9 


230 


231 


?32 


233 


234 


235 


236 


237 


23S 


239 


35^4 


5;344 




'kA\ 


242 


243 


244 


246 


24S 


2fl7 


24 S 


249 


260 


2S1 


262 


:?53 


254 


355 


3040 


6-440 





ait 


Oec 


Heji 







1 


60«01 




1 

2 


2 


0003 




4 


0004 




3 


B 


00D« 
OOIO 




4 


16 




5 


}2 


0020 




a 


M 


0tt40 




7 


ITB 


OOBO 




> 


2M 


OlOO 1 




■ 


812 


02DO 




to 


1024 


0400 




11 


2046 


O6O0 




12 


40»6 


lOOO 




13 
14 


Ilt3 


?DOD 




16364 


4000 




IS 


32 7M 


•«0« 
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Commodore 64 SID Note Values 

Tho valuo undof Hi la FQKEd nio trio Hi b/le of the (requBrcy regsTers (5-1273. 54^S0 5Ai&7}. Likewise wiin LQ {S427?. 542/9. M2B6) 



Note 


Octuve 


1 


Octavs 1 


Oc1*ire 2 


Octave 3 


OscillaTor Frequency 


Oscillaio' Fraqijancy 


Oacillclor Fr&nuency 


OacilltiOE Frequsn^y 


Doomai- Mn«£aS) + Lo 


Decmai = 


Hi(x2£itiJ + LO 


Decmal * 


Ni(xZ56} + L0 


Decma - 


Hi (1(256) + Lo 1 


C 

^b J, 


2e& 


1 12 


636 


2 


24 


1072 


4 


4B 


2145 


8 


97 


C# 


28J 




3Q 


sea 


2 


5S 


1136 


4 


na 


2273 


6 


325 


D 


301 




45 


G02 


2 


90 


1204 


4 


180 


2408 


9 


104 


D# 


318 




63 


637 


2 


125 


1375 


4 


251 


2551 


9 


247 


E 


337 




SI 


675 


2 


163 


1351 


5 


71 


2703 


10 


143 


F 


353 


1 


J02 


716 


2 


204 


1432 


5 


152 


2864 


11 


4a 


P# 


379 




123 


758 


2 


34S 


1517 


5 


237 


3034 


11 


218 


G 


401 




145 


S03 


3 


3^ 


Ififi? 


6 


71 


3215 


12 


143 


G# 


425 




169 


951 


3 


e? 


T703 


G 


167 


340S 


13 


70 


A 


451 




195 


902 


3 


134 


1804 


7 


12 


3606 


14 


24 


AN 


477 




22T 


9E6 


3 


187 


1911 


7 


119 


3823 1 


14 


^3^ 


B 


50€ 




^50 


1012 


3 


244 


2025 


7 


333 


4050 1 


15 


210 



Uois 


OcUtfe4 


Octaves 


Oeieva A 


Octav«7 


OsolLalor Fiequency 


OsoHao" FTequerv:y 


OsciiaTor Frequency 


Collator Frequency 


Docmaf = 


Hi(y256J + Lc 


Decmal = Mi x256) * Lo 


Oecmal - 


Hi *i256) f Lo 


DflClTlfll - 


Ki (x£56) + Lo 1 


C 


429 1 


16 


195 


6583 


33 


'3ij 


17167 


67 


15 


34334 


134 


30 


Cff 


4547 


17 


195 


9094 


35 


134 


16188 


71 


12 


36376 


142 


24 


D 


4317 


18 


209 


9634 


37 


!63 


19269 


75 


69 


38539 


ISO 


130 


DW 


5103 


19 


239 


10207 


ag 


??■< 


?04T5 


79 


191 1 


40830 1 


169 


i2e 


E 


5407 


21 


31 


10814 


42 


62 


2^629 


ft4 


12G 


43256 


166 


250 


F 


5728 


25 


96 


11457 


44 


'93 


22915 


89 


131 


4^630 


179 


G 


F# 


6oea 


23 


lei 


12139 


47 


'07 


24278 


94 


214 


46556 


169 


172 


G 


0430 


25 


30 


12660 


50 


60 


25721 


100 


121 


51443 


200 


243 


G* 


^12 


26 


156 


13625 


53 


57 


27251 


T06 


115 


54502 


212 


230 


A 


7217 


28 


49 


T4435 


56 


99 


26871 


112 


199 


57743 


225 


143 


At 


7647 


29 


223 


15294 


59 


190 


30568 


119 


^24 


61176 


236 


24S 


B 


8101 


31 


165 


16203 


63 


75 


32407 


126 


151 


R4R14 


253 


46 



CB2 Note Values 

Values areror sm[)l© CB2 sound. 

PET/CBW POKE59457 16 POKE59466.[QctJ POKE59464 X 
V1C20 POKF371d7i6 POKE 37146. (Oct) POKE37144.X 
Ce4 POKE56S&7.16 POKE 56536. (Od) POKE 56584, X 



Commodore 64 SID Envelope Rates 

Wasr&rVdume(MV5 = Lo nybWe of 54296 MV and A/D/S/R Pegissers(Rl aR2) are write only 
Voicei:54277/fl.Voice2: 54284/5 -VoKDeS 54291/2 See Memory Map 



Noia 


Oct 


-1S 


Oct 


mS^ 


Oct 


-ftS 


Ociave 


Odavfll 


Octave 2 


■ Octave 3 


Octave 4 


Delate S 


B 


251 = 


125 


251 


125 


251 


12S 


C 


238 


lie 


238 


11S 


238 


lie 


C* 


224 


110 


£24 


110 


224 


110 


€> 


210 


104 


210 


104 


210 


104 


Df 


19B 


99 


199 


99 


199 


99 


E 


188 


93 1 


168 


93 


168 


93 


F 


177 


SB 


177 


SB 


177 


Sfi 


F# 


168 


as 


168 


63 


Ifi8 


83 


G 


isa 


78 


158 


79 
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42 


B 


m.b 


B 




66 


67 


43 


C 


B,c 


C 




67 


66 


44 


D 


B.d 


D 




68 


69 


45 


E 


n.fi 


E 


EOPZ 


69 


70 


46 


F 


B.f 


F 


LSRZ 


70 


71 


47 


G 


aj,g 


G 




71 


72 


A8 


H 


ED.h 


H 


PHA 


72 


73 


49 


1 


0. 


1 


EORff 


73 


74 


4A 


J 


3-j 


J 


LSRA 


74 


75 


4B 


K 


D,k 


K 




75 


76 


4C 


L 


D, 


L 


JMP 


76 


77 


4D 


M 


H,m 


M 


EOR 


77 


78 


4E 


N 


0,n 


N 


LSR 


78 


79 


4F 





n,o 


O 




79 


80 


50 


P 


n,p 


P 


BVC 


60 


ei 


51 





■■q 





EOR(l),V 


81 


82 


52 


R 


□j 


R 




82 


63 


53 


S 


B.s 


S 




83 


84 


54 


T 


D.l 


T 




84 


85 


55 


U 


Q.u 


U 


EORZX 


85 


86 


56 


V 


E],v 


V 


LSRZ.X 


86 


87 


57 


W 


D.w 


w 


« 


87 


88 


56 


X 


B.x 


X 


CLI 


88 


89 


59 


Y 


a.y 


Y 


EOflY 


89 


90 


5A 


Z 


mx 


2 




90 


91 


5B 


1 


m 


[ 




91 


92 


5C 


\ 


m 


\ 




92 


93 


50 


J 


a 


] 


EORX 


93 


94 


5E 


t 


Sl.S 


f 


LSRX 


94 


95 


5F 


*- 


n ss 


♦— 




95 


96 


60 




D 




RTS 


96 


97 


61 




m 




ADC(I,X) 


97 


98 


63 




s 






96 


99 


63 




D 






99 


100 


64 




D 




*.* 


100 


101 


65 




□ 




ADCZ 


101 


102 


66 




■ 




RORZ 


102 


103 


67 




D 






103 


104 


68 




B 




PLA 


104 


105 


69 




W^.^ 


. 


ADC# 


105 


106 


6A 




u 




RORA 


106 


107 


6B 




G 






107 


106 


6C 




a 




JMP(I) 


108 


109 


eo 









ADC 


109 


tio 


6E 




E] 




ROR 


110 


111 


6F 




a 






111 


t12 


70 




(3 




BVS 


112 


113 


71 




m 




ADC{ ),Y 


113 


114 


72 




m 






114 


1T5 


73 




SI 






115 


116 


74 




c 






116 


117 


75 




m 




ADC Z.X 


117 


118 


76 




a 




Ronz.x 


118 


119 


77 




c 






119 


120 


78 




B 




SEI 


120 


121 


79 




B 




ADCY 


121 


122 


7A 




□.0 






122 


123 


7B 




C 






123 


124 


7C 




C! 






124 


125 


7D 




H 




ADCX 


125 


126 


7E 




m 




RORX 


126 


127 


7F 




H ' 






127 
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128 80 

129 81 
1^ 82 

131 63 badSrjn 

132 84 

133 85 

134 66 

135 87 boll 

136 88 

137 89 set/clrtab 
138' 8A 

139 SB 

140 ec 

141 80 car ret 

t42 8E graphics 

143 8F botrirjh^ 

144 90 

145 91 cur up 

146 92 rvsoff 

147 93 Clear 

148 94 insert 

149 95 ins line 

150 96 ersend 

151 97 

152 98 

153 99 scroll up 

154 9A 

155 9B escape 

156 9C 

157 9D cur left 

i5y ye 

159 9F 

160 Ao n 

161 A1 D 

162 A2 a 

163 A3 n 

164 A4 □ 

1 65 A5 n 

1 66 A6 ■ 

167 A7 n 
166 A8 O 

169 A9 C,® 

170 AA a 

171 AB [B 

1 72 AC a 

173 AD 3 

174 AE S 

175 AF a 

1 76 BO a 

177 B1 H 

1 78 B2 S 

179 B3 m 

180 B4 CJ 

181 B5 D 

1 82 B6 m 

1 83 B7 

184 88 a 

185 BO' Q 
136 BA n,B 
187 BB Q 

188 BC a 

189 BD a 

190 BE D 

191 BF ^ 



I 



■ 
■ 

G 



m 
B 



I 

B 



Q 




B 



a 
□ 



END 

FOR 

NEXT 

DATA 

INPUT# 

INPUT 

DIM 

READ 

LET 

GOTO 

RUN 

IF 

RESTORE 

GOSUB 

RETURN 

RFM 

STOP 

ON 

WAIT 

LOAD 

SAVE 

VERIFY 

DEF 

POKE 

PRINT* 

PRINT 

CONT 

LIST 

CLR 

CMD 

srs 

OPEN 

CLOSE 

GET 

NEW 

TAB( 

TO 

FM 

GPC( 
THEN 
NOT 
STEP 



« 

/ 

1 

AND 
OR 
> 

< 

SGN 

INT 

AHS 

USR 

FRE 

POS 

SOR 

RND 

LOG 

EXP 

COS 

SIN 



STA(I.X) 



STYZ 
STA2 
STXZ 

DEY 
TKA 

STY 
STA 
STX 

BCC 
STAID.Y 



STYZ,X 
STAZ,X 
STXZ.Y 

TYA 
STAY 

TXS 



STAX 



LDYff 

LDA(i,X) 

LDX-^ 

LDYZ 
LDAZ 
LDXZ 

TAY 

LDA# 
TAX 

LDY 
LDA 
LDX 

BCS 

LDAil)Y 



LDYZ.X 
LDAZ.X 
LDX Z.Y 

CLV 

LDAY 

TSX 

LDYX 
LDAX 
LDXY 



128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 
154 

155 

156 

157 

158 

159 

160 

151 

162 
1S3 
1B4 
1B5 
166 
167 
168 
169 
170 
171 
172 
173 
174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 



DECIMAL 


HFX 


ASCII SCREEN RA^IC 


650? 


DECIMAL 


192 


CO 


1 — 1 — 




TAN 


CPY# 


192 


193 


Cl 


n.a 




ATN 


CMPOI.X 


193 


194 


02 


Cb 




PEEK 




194 


195 


C3 


H,c 




LEN 




195 


196 


C4 


H,d 




STRS 


CPYZ 


196 


197 


C5 


n,e 




VAL 


CMPZ 


197 


198 


C6 


B,f 




ASC 


DECZ 


198 


19D 


C7 


o.g 




CHR$ 




199 


200 


C8 


m.h 




LEFTS 


INY 


200 


201 


C9 


□,i 




RIGHTS 


CMP* 


201 


202 


CA 


Q, 




MIOS 


DEX 


202 


203 


CB 


□ ,k 




GO 




203 


204 


CC 


□,i 




CONCAT 


CPY 


204 


205 


CD 


B,m 


^ 


DOPEN 


CMP 


205 


206 


CE 


0,n h 


\ 


DC LOSE 


DEC 


206 


207 


CF 


n,o < 


t- 


RECORD 




207 


208 


DO 




HEADER 


BNE 


203 


209 


D1 


COLLECT 


CMP(I),Y 


209 


210 


D2 


a.r 1 


BACKUP 




210 


211 


D3 


«,S a: 


COPY 




211 


212 


D4 


□ ,t 




APPEND 




212 


213 


D5 


0,u 




OSAVE 


CMP Z,X 


213 


214 


D6 


El,v 




DLOAD 


DECZ.X 


214 


215 


D7 


D.w 




CATALOG 




215 


216 


D8 


H.x 




RENAME 


OLD 


216 


217 


D9 


a,y 




SCRATCH 


CMPY 


217 


218 


DA 


».z 




DIRECTORY 


218 


219 


DB 


ffl 








219 


220 


DC 


n 








220 


221 


DD 








CWPX 


221 


222 


DE 


m.m 






DEUX 


222 


223 


DF 


3,S _ 








223 


22^ 


EO 




■ 




CPXff 


224 


225 


E1 




[] 




SBC(I).X 


225 


226 


E2 




B 






226 


227 


E3 




■ 






227 


226 


E4 




■ 




CPXZ 


226 


229 


E5 




■ 




SBC 2 


229 


230 


E6 




■ 




INCZ 


230 


231 


E7 




■ 






231 


232 


E8 




■ 




!NX 


232 


233 


E9 


4 


i a 




SBC# 


^H-^ 


234 


EA 




n 


■ 


NOP 


234 


235 


EB 




B 






235 


236 


EC 




r 




CPX 


236 


237 


ED 




■ 




SBC 


237 


238 


EE 




■ 




INC 


238 


239 


EF 




■ 






239 


240 


FO 




n 




BEO 


240 


241 


F1 




■ 




SBC(lj.Y 


241 


242 


F2 




■ 






242 


243 


F3 




■ 






243 


244 


F4 




n 






244 


245 


F6 




3 




SBCZ,X 


245 


246 


F6 




■J 




INCZX 


246 


247 


F7 




H 






247 


248 


F8 




H 




SEO 


246 


249 


F9 




■ 




SBCY 


249 


250 


FA 


1 


■ 11 






250 


251 


FB 




m 






251 


252 


FC 




H 






252 


253 


FD 




■ 


_ 


SBCX 


2^-1 


254 


FE 




H 




INCX 


254 


255 


FF 


rt 


7 


TI 




?55 
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Reference to DOS, MLM. 80-Column. or those marked with an * are for BASIC 4.0 only. There are some differences be- 
tween usage for Che 40- and 80<;olumn machines. 32K BASIC 4.0 Zero h'age contents for 4U0U and 8000 series machines af- 
ter power up by Richard Evers. BASIC 2.0 Zero Page contents are mostly identical except for vectors. 



Location 


Conicnls 


DcsniplJon 


Kex 


Dk 


4000 . flOiX) 
HeiDecjHexDec 




00-02 00 


0-Z 





4C 


76 4C 


7G 


USR fiinp MiTiiuKX'iJii 


0^ 




1 


73 


115 73 


113 


JMP«373 


02 




2 


Ci 


19,^ a 


1*^ 


1 


D3 U3 


3 


2 


22 


34 22 


34 


Search characleT 


04 04 


4 


4 


00 


ojoo 





Scan-between^quoCB fldi? 


05 05 


5 


5 


SB 


91;SB 


91 


Inpiil bufTcr rointtr 


06 Ofi 


fi 


6 


00 


OjFF 


25=^ 


[>4»jll Dlkf Fa^ 


07 07 


7 


7 


DO 





00 





Type' IFF - s'nng, 100 - njmofic 


08 0& 


a 


8 


00 





00 





Type: S60 • integer. 00^ noabng pi 


09 ' 09 


9 


9 


04 


4 


m 


4 


R.^ DATA Man; LIST qiioie; rrKmwy 


OA OA 


10 


ID 


GO 





00 





Subscnpi Rag FNx flag 


Dfi UH 


n 


11 


GO 





00 


'J 


'J = |M'UI,*flo = (jt-r;SyB=KEAD 


oc OC 


12 


12 


DO 





FT 


2^ 


ATN sJgn/txHnpanson pv^ieikm flag 


DD-J>FOD 


13-15 


13 


DO 





00 





Disk HdluA DSS descriplor 


OF 




14 


J-F 


255 


FF 


255 




iW 




IS 


DO 





no 







10 10 


16 


1£ 


00 





00 





Curnni I/O prompl flag 


11-12 11 


17-18 


17 


72 


Il4l72 

4 


1M 


Inlcgtr volue (for SYS, GOTO cic.) 


U 




18 


1>4 


212 


D4 


212 




13-15 13 


19-2 L 


19 


16 


22 


16 


22 


Pulnren tor descnpior siack 


L4 




20 


13 


19! 


13 


l£l 




15 




21 


UU 





00 


[) 




16 -IE 16 


22-30 


22 


OS 


BIOS 


^■ 


DescEiptOE stack (lempordry dnnfl^} 


17 




23 


L2 


16 


12 


IB 




IR 




24 


m 


17f| 


R^ 


179 




l> 




35 


GO 


0' 


00 


0, 




lA 




26 


FF 


25S 


FF 


25S 




LB 




27 


ni 


n'Ofl 


0- 




»C 




2b 


W 


25j,iT 


255 




ID 




29' 


DO 





00 







IE 




30| 


HV. 


2bb 


HF 


2^ 




IF -12 \? 


31-34 


31 


40 


M 


40 


61 


lli:li[\ poinierarea 


20 




32 


B2 


178 


B2' 


ITS 




2! 




33: 


E» 


233 


K9 


233 




23 




34 


CE 


?06 


CE 


20G 




23-37 23 


S-39 


35 


46 


72 


00 





Product area For rruFtipllcakin 


21 




sa 


ro 





FF 


2S 




25 




37 


CO 





00 







21 




SB 


W 


(J 


h7 


255 




27 




3y 


UJ 





«l 


D 




28 -29 2S 


40-41 


40 


01 


1 


0) 


1 


INfcfcr.Siarr of BASIC 


29 




41 


M 


4 


0^ 


4 


0^01 


2A -2B 2A 


42^3 


42 


fS 


3 


03 


3 


PolMer: StarT of \ar.3bl» 


2B 




4^ 


f4 


4 


04 


4 


,0^03 


2C -2D 2C 


44-45 


41 


La 


3 


03 


3 


Polnler: Slart of Amye 


2D 




45 


M 


4 


04 


4 


,0403 


2E -2F 2E 


4(3-17 


40 


Lfl 


3 


03 


3 


PulDHsr. EihI uf fiiiayi, 


2r 




4T 


04 


4 


04 


4 


,0403 


30-31 30 


4S-49 


48 


lU 





(XI 


CM! 


Pointer: :><ring Siuri^ (moving domi) 


31 




49 


SO 


138 


SO 


128 


,ecoo 


32-^33 32 


50-51 


50 


FE 


254 


FF 


255 


Polnter.SlringUbliry 


33 




SI 


7F 


127 


0(1 







3-1 -1-^ 3t 


52-53 


5^ 


m 





on 





Pointn- LimJl nf ^otiory 


35 




53 


M 


138 


8f) 


128 


,SCOC' 


36-37 36 


54-55 


5A 


M 


20 


FT 


255 


Currf rxi BASIC lint njrrbrr 


37 




55 


FT 


2:^5 


FF 


255 




3fi-39 3« 


56-57 


56 


DO 





FF 


253 


Pr^vv^us BASIC iLiLe numbei 


39 




57 


W 


m 


Ul] 


U 




3A-n3A 


58-59 


58 


D1 


1 


FF 


255 


Pdnlen B.AjIC jJalemenf ta CONT 


3B 




59 


to 





00 







3r -3D 3C 


eo-st 


fif' 


ro 





FF 


^SS 


Ciirrpni DATA llnp number 


3D 




61 


.SO 


«i 


on 







3E-^ 3E 


62-63 


(^ 


CO 





on 





C^jrrcnl dfita Ad'drer;^ 


3F 




63 


(14 


4 


m 


i 




40-41 40 


64-65 


64 


00 





FF 


255 


[npul veuor 


41 




65 


00 





DO 







42 -13 4Z 


66-^7 


6t 


14 


4 


w 


25S 


Ciflff til vanitJle lame 


43 




67 


DO 





00 







44 -45 41 


6B-fi9 


6« 


24 


36 


24 


36 


CwKnt varuble address 


4S 




69 


M 


4 


00 







4€-47 4fi 


7tl-7l 


70 


fi2 


1W 


FF 


255 


Van^^ poirrifT fn- FDR/NE)CT 


47 




71 


04 


4 


GO 







46 -i9 43 


72-73 


72 


FF 


255 


FF 


255 


V-save- dqi-ave; BAStC pcqitei save 


49 




73 


CO 





DO 







4A 4A 


74 


74 


00 





00 





QxiipdrlKin ^inboj Acajmuldtor 


4B -50 4B ■ 


75-«0 


75 


GO 





00 





Miscellaneoui work irea^ pooilets. et 



IjKatkn 


ConKrts Dc9:ri[riion 1 




Hm 


Det 


40O0 


8O0O 






4C 


76 


FF 


255 


FF 


255 






4D 


77 


15 


22 


00 









4E 


78 


UU 


Q 


FT 


255 






4F 


79 


DO 





00 









50 


80 


03 


3 


03 


3 






51 -sa 51 


m-S3 «] 


AT 


76 


AC 


7ft 


liimpvKHflr hufunctkipif 




57 


82 


43 


67 


FT 


255 






53 


83 


00 





00 









54 -5D 54 


ai-93 84 


FF 


255 


FF 


253 


Miscdlviciju^ fiuiikcik tvurk atea 




55 


a5 


87 


iSSi 


00 









56 


86 


01 


4' 


FF 


255 






57 


87 


8U 


U'H 


00 









58 


8£ 


03 


3 


FF 


255 






5S 


89 


00 





00 


D 






5A 


90 


00 





DO 









5B 


91 


00 





00 









5C 


92 


00 





00 









5D 


93 


00 





00 









5E 5E 


91 94 


90 


144 


94 


HI 


Accum'l; Exponent 




5F-62 5F 


95-98 95 


00 


o; 


00 





AccumT Mantissa 




6U 


96 


00 


0! 


00 


D 






61 


97 


D4 


212' 


D4 


212 


m^ 




63 


98 


72 


114 


72 


IN 






63 63 


99 99 


on 





00 





Accum'liSian 




64 84 


IX 100 


00 


G 


00 





Serin evalualwn ojrKlanl panics 




6s es 


tOl L01 


00 


0' 


00 





Accutn'1 hl-ordcr [ovt'iflowj 




66-^ 6« 


302-10? 102 


90i 


144 


90 


141 


Accuin'2. DqxineLil 




67 


»03 


D4 


212 


D* 


212 


Ali:uiii'2: Mdiiti^H 




66 


104 


ec 


108 


6C 


[08 






69 


lUS 


ou 





IXI 


i} 






GA 


106 


00 





00 









» 


107 


00 





00 





Accijm'2:Sign 




6C 6C 


10B lOR 


00 





no 





Sign fomprivm, A^'l v^"? 




6D 6D 


10» 109 


oo 





00 





AcMin'l b-ontor (rounding) 




GE -6F 6E 


11D-111 110 


OA 


10 


OA 


10' 


CasEctlc buff len/^Kriefi pointer 




GF 


111 


D3 


170 


D3 


17:1 






70-87 70 


1U-I35 112 


EO 


230 


E£ 


230 


CHRCn" iubruulliie; get BASIC diar 




71 


113 


77 


119 


77 


119 


iFJSC 577 




12 


114 


DO 


2Uti 


LW 


2iM 


.BNt: 50070 




73 


115 


02 


2 


02 


2 






74 


116 


E6 


230 


Efi 


230 


.IhC S78 




75 


!17 


78 


120 


m 


12(1 






7fi 


118 


AD 


173 


AD 


173 


.LOA«^02 




77 


119 


02 


2 


03 


2 






7S 


120 


02 


2 


02 


2 






79 


121 


C9 


201 


C9 


201 


,CMP '13 A 




7A 


122 


3A 


5B 


3A 


5a 






TB 


1:^3 


UU 


176 


BO 


IJ6 


.BCiiOiW*7 




7C 


124 


OA 


10 


OA 


10 






7D 


125 


C9 


201 


C9 


201 


CMP '520 




7E 


126 


20 


32 


20 


32 






7F 


127 


Rl 


210 


FO 


240 


BF.Q WO70 




80 


13S 


EF 


239 


EF 


23^ 






81 


129 


3S 


5G 


3B 


5G 


5EC 




6! 


130 


£9 


233 


E9 


233 


30C-530 




aa 


131 


30 


48 


30 


48 






84 


132 


3B 


36 


3a 


56 


5EC 




85 


133 


E9 


233 


B 


233 


5BC'»D0 




8S 


134 


DO 


208 


[» 


2(8 






87 


135 


GO 


96 


6^ 


9ii 


FTTS 




77 -7S 7? 


119-120 IIP 


02 


2 


02 


2 


BASIC pjirtier (within subroutine) 




78 


120 


02 


2 


(^ 


2 






as-ac88 


136-MO I3e 


80 


12S 


60 


128 


Random number scttd 




09 


137 


4F 


79 


4r 


79 






8A 


138 


a 


199 


C7 


199 






88 


139 


52 


62 


5; 


82 






8C 


140 


H 


214 


FT 


255 






SD-8F 8D 


141-143 14] 


00 





oo 





JifJy dock JorTI and Til 




8E 
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i 




5A 


90 


03 


3 


03 


3 




5B 


91 


IF 


15 


OT 


7 




5C 


92 


ro 





on 







5D 


93 


Iro 





OO 







5e 


91 


Sft 





OO 







SF 


9? 


03 


3 


03 


3 




60 


96 


.10 


16 


08 


8 




61 61 


97 97 S7 


135 


87 


135 


Accum'lEyporwni 


62-65 62 


SPJ-IUI 9* W 





OO 





Accum'^MdiLlisa 


63 


99 


CO 





OO 







64 


IOC' 


W) 





OO 





1 


65 


ini 


fi5 


101 


65 


ini 




Gfi a^ 


in? 103 


i4r 


76 


AC 


7fi 


lArajm'l'Slgn 


67 67 


103 103 


CO 





OO 





Sciii^^ rvdKinilion consUnl polnler 


68 6S 


101 T04 


CO 





OO 





AcEum'l fil-ordci (hJvctB<7*v) 


69-6E G» 


105-110 105 


CO 





00 





Aocuin'2 F^\jfjimil 


6A 


106 


(0 





00 





Acaim'?. Manossa 


&B 


107 


00 





OU 







6C 


108 


CO 





00 


:i 




6D 


105 


00 





00 







6E 


iin 


no 





on 





A(T^"2 f^ign 


fiF 6F 


lit lit 


no 





on 





Sign comparison. Ace*? v<'2 


70 70 


112 112 


00 





OO 





Amim'l lo-ordcr Irounding) 


71 -72 71 


113-114 113 


01 


1 


01 


1 


Couctlc bull Icn^Scrcs pnnler 


72 


IH 


01 


' 1 


01 


1 




73 -«A 73 


115-138 115 


E6 


230 


Efi 


230 


CHRGET ^brotiune. get BA5IC diar 


74 


lib 


7A 


1Z2 


7 A 


122 


JNC I7A 


75 


117 


DO 


20S 


D3 


20B 


;BSiE*U079 


76 


IIS 


02 


2 


02 


2 




77 


U*- 


Efi 


210 


Kfi 


230 


ilfsTPft 


78 


12(1 


7B 


1?:^ 


7H 


IB 




79 


121 


AD 


173 


AD 


173 


.IDA SC22D H LDA M22C 


7A 


122 


2D 


(5 


ac 


44 




7B 


12S 


02 


2 


02 


2 




7C 


124 


C9 


2U1 


cs 


201 


,CMF -i JA 


td; 


125 


3A 


'M 


3A 


58 




7E| 


126 


BO 


176 


BO 


176 


.BCSiUOH.^ 


7F 


127 


CA 


10 


OA 


1U 




80 


12S 


C9 


201 


C9 


201 


;CMP'l20 


SI 


12P 


20 


32 


20 


32 




8? 


130 


FO 


240 


FD 


2-101 


;BEQ 10073 


83 


131 i 


EF 


239 


EF 


23G 




84 


]3£| 


38 


30 


38 


50 


,5EC 


85 


1331 


E9 


233 


E9 


233 


^BC-WO 


86 


134 


30 


18 


30 


48 




87 


13S' 


38 


56 


3tf 


56 


;StJC: 


88 


136 


E9 


233 


E9 


233 


5BC-SD0 


8S 


137 


DO 


ZOB; 


DO 


2fjfi 




8A 


138 


60 


K| 


60 


W 


KIS 


7A-7B 7A 


122-121 122 


2D 


45' 


2C 


44 


BASIC pom1er(Miihin subnn) 


7B 


123 


02 


2 


02 


2 


X 


aD-8F SB 


139-143 130 


B<» 


lis 


60 


128 


RNDacnlvdiuc 


8C 


HO 


^F 


73 


4F 


79 




ao 


14) 


C7 


m 


a 


199 


' 


BE 


14:^ 


52 


S2 


53 


&! 




8F 


142 


58 


Its 


58 


88 




90 90 


144 14'! 


m 


n 


on 





Status wofd ST 


91 91 


145 14^ 


FF 


2S5 


FF 


255 


KeyawitehPIA jriOP and RV5 flags 


93 92 


146 146 


4X1 


n 


no 





TiminB conslam for tape 


93 93 


147 h: 


m 





00 





LOAD-O.VEMFY-I 


94 94 


148 148 


&[i 


35 


55 


65 


Sefial output, deferral thar dag 


95 95 


149 . US 


FF 


255 


FF 


255 


SnIdI detond ctidJdi:le 


96 36 


350 15^' 


00 





00 





Tape EOT retelveij 


97 97 


151 151 


10 


16 


&) 





Rtgistersavc 


98 98 


152 152 


01 


1 


01 


1 


How minv open files 


99 99 


153 153 


00 





0-} 





lnpu^ dfvice, normaBy 1} 


9A 9A 


154 154 


08 


K 


m 


H 


Output rwn dfviff . nrniwlly 3 


9B 9B 


155 155 


00 





Of^ 





Tape chai*L-lJ?r parity 


9C 9C 


156 156 


00 





00 





^te-r«ceived Hag 


90 9D 


157 157 


SO 


128 


BO 


128 


Dircf 1 - WtO/RlfN - output control 


9E 9E 


158 iSa 


00 





00 





Tti Pflhs 1 eiiar lot/diar Ujffcr 


9F 9F 


159 iS» 


00 





00 





Tp Pass 2 en log corrected 


A0-A2 ACI 


1*0-162 160 


00 





00 





Jiffy GcckHML 


Al 


161 


25 


37 


^ 


59 





4C Th«T»inuctor, VDlunw4, Iwua 05 



Lijcfllkm 



Hi'^ 



A3 

AS 

A€ 

AT 

AS 

Al* 

AA 

AB 



A3 
A1 
A5 
AA 
A? 

A^ 

AB 



Dec 



AC-AD AC 

AD 
AE-AF AE 

AF 
B0-B1 BO 

fij 
B2-B3 H2 

B3 



Bi 

Ev: 

B7 
B8 
D9 
BA 



B5 
RS 

b: 

BS 

b:> 

Ba 



BC 



3E 
BF 

CD 



BD 
BE 
BF 



' 



C1-C2 CI 
C2 

C3-C1 C3 
C4 
C5 
C6 
C7 
CK 



C5 
C6 
C7 
CS 
C9-CAC9 
CA 



CB 
CC 
CD 
CE 
CF 
DO 



CB 
CC 
CU 
Ct 
CF 
DO 



162 

U^ 163 

1^ 164 

Ifi'^ 165 

1+^.11 166 

167 167 

}G& J68 

l?J JTO 

171 171 

172-173 173 

173 

174-I7S 174 

175 

176-177 17fi 

177 

I7B-I79 178 

179 

ISO 

ISl 

182 

103 

181 

IS6 

H8 IS7 

IRS 

189 

191 
192 
193 
IM 
95-;96 195 
1% 



VIC 
Hex DPI 



Umienis 



m 

181 

1S3 
181 

J 86 
187-J 



189 
190 
191 
192 
193- 19^ 



197 
198 
199 
SOfI 



197 

m 

?no 



20] -203 301 
292 



20;) 

204 
2U5 
21)6 
207 
?08 



303 
204 
205 
206 
207 
20fi 



'A 
55 
00 
00 
00 
(X> 
00 
OJ 
00 
00 

m 
on 

00 
00 
00 
00 
3C 
03 

oo 

00 
00 

n 
(£ 

03 
Ef 
ID 
00 

oo 

OQ 

oo 

00 
20 

i-D 

40 

OO 

00 

4 A 

01 

4A 

40 

01 

m 

20 

oo 

on 



116 
A5 

n 









a 







60 
3 




17 

101 

2159 

29 











32 

IfS 

64 





74 

4 

74 

64 

1 

13 

32 







Ctl 



3a 

00 
OO 
00 
00 
00 

00 
00 

00 

oo 

00 

oo 

00 
3C 
03 
00 

no 

[Ml 
10 
OS 
OS 
08 
hi 
9F 
00 

no 

00 
00 
00 
AO 
30 
KD 
40 
00 

no 

49 
03 
40 
40 
01 

n 

20 
00 

no 



56 







K 
9 
9 
i> 
D 

U 


60 
3 






Docriptbn 



S*firtlhirm.in[/FjOn-ia 

Cydecouni 

Coumdown. tape wriie/bil couni 

Tape bEiffr- pujiilpi^ 

TpWrl bJi ojuiiL/RU |Wis/inljk 

Tp Wn new tfy\e/m error^inbil at 

Wt\ sian bl/Bd bii prr/siN 

Tp5can.Cm-U,End/b>^»i5v 

Wr lead lenKrfi''RHdirtTt sum /purity 

Pofnier: (dp*- [hiir. .vrnlling 

Tape end oddx/^nd of pmgmi 

Poinler: ^laH ol Tap? Buffer 

[ =Tp limer er^riilpd, hllcmitil 
Tp EnT/RS?:2 npji bit to tend 
Iteid characl^r ErTor/oult^'tc buf 
' tftarttclcra m file name 



101 

8 

240 

159 











160 

48 

253 

61 





73 

3 

73 

64 

I 

17 

32 







5 Curreiif luginl 1i? 
Current rfcndy address 
Current device 
Pointer to lie name 



Wrshifl wtird/Rd iTipiif rhw 
' hliM'ks rpniainjr^g \o Wr/Rd 
Senal wofd buffer 
Tape mditu inlcrloch 
l/C -^rl addnaru 

Kemal !*in> pomrw 

Us key pressed 
' chars in keylxl buffer 
Serpen rrwrwffafl 
Erkd-of-liiie for inpul poinler 
Input cursor ^og Irow^ column) 

W1iichkev:64LrrxFkey 

Oinashmrsor 

tuBor limu^counldowo 

Chiaracler under cursor 

Cursor irk b;ink phjKp 

JnpuT Inxn scteen/from keyboard 



Local inn 



Hex 



Dl-n3Dl 
D2 



D3 
D4 
D3 
D6 
D7 
D8 
D9-F0 



KJ 
F2 
F3-F4 

F5-F6 

F7-FB 

F9-FX 

FB 
FC 
FD 
FR 
FF 



D3 
D4 
D5 
D6 
D7 
DS 

PA 

DB 

DC 

DD 

DE 

D¥ 

Efl 

El 

R2 

E3 

E4 

E5 

E£ 

E7 

E8 

EA 

F£ 

EC 

ED 

EE 

EF 

FO 

h"] 

F3 
F4 
F5 
F6 
F7 
FB 
F9 
E-A 
PB 
FC 
FD 
FE 
FF 



Dpf 



Coniprts 



VIC 
HexLM: 



204-?lO 209 
210 



ill 
212 
213 
214 
215 
216 



211 
212 
213 
214 
215 
216 



217-240 217 
2]fl 
219 
220 
221 
222 
7i3 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
2^5 
2^b 
237 
236 
239 
240 

241 211 

242 242 
243-244 243 

244 
245-246 215 

21« 
247-24S 247 

246 
24S-250 249 

250 



251 
252 
2S3 
254 
255 



2S1 
252 

2?;a 

2S4 
2&5 



06 

IE 

00 

00 

15 

09 

OO 

00 

9G 

9& 
IE 
IE 
IE 
9E 

9£ 

^ 
9F 
\H- 
9F 
9F 
9F 
9F 
OF 
9F 
9F 

sr 

f-T 

08 

6E 

<t6 

5E 

EC 

00 

DO 

UO 

{tb 

00 

DO 

no 

Ot' 
Ofi 



1% 

30 



21 
9 

13 


L^a 

I5S 
158 
1^8 

i:j8 

158 
30 
30 
3D 

158 

15S 

15S 

159 

159 

159 

159 

159 

159 

159 

159 

159 

159 

159 

159 

255 

8 

110 

150 

»4 

236 







9 

D 

IJ 

[J 

9 

9 



Dscription 



C64 
HexEMr 



nOFF 
01 OO 

01 on 

0>5i/ 

o:bi 

026 D 

9>77 

0>8I 

0283 

0>SS 

028S 

0287 

028ft 

\}m 

n28A 

02aB 

'>?8C 

U2gD 

U28E 

O^eF 

0*91 

U2H2 

0293 

0394 



-010 A 

-OHE 

-OIFF 

-0258 

-0262 

-02W. 

-0276 

-0280 

-02H2 

-0284 



-0290 



256-2 G€ 
256-318 
256-i;n 
512-60C1 

fiO -610 

6i;-b2tJ 

621-630 

63: -640 

641-642 

fi43-fi4'1 

645 

646 

647 

648 

649 

650 

651 

657 

653 

6FH 

655-656 

657 

658 

659 

660 



40 

OS 

00 

00 

27 

08 

OD 

00 

84 

84 

84 

84 

84 

84 

84 

ce 

S5 

BS 

85 

SS 

85 

86 

Sh 

86 

86 

R6 

46 

86 

87 

S7 

B7 

87 

87 

87 

FO 

D8 

&\ 

EB 

00 

00 

DO 

DO 

fJO 
00 
00 
20 



64 




39 

8 
13 


132 
132 
132 
132 
132 
132 
132 

S 
!33 
133 
133 
133 
133 
134 
131 
131 
131 
134 

]:u 

VM 

135 

13S 

335 

135 

135 

135 

24(^ 

216 

120 

235 

(I 















32 



PoinlPr la screen liric 

Portion uf L'uisDF on dbovf line 
0=UiTxi ijiir^or, el¥ pro^mm^ 
Currenl wreen Ime Imglti 
Row where cursor lives 
Last I ftkey/checksum/ buffer 
' of INSERTS ouWindiry 



Scrwn lirtclink iMv 






Dummv streei] link 
ScfWii rnw rrurher 
Srper rnlnnrpmntpr 

Keyboard poEnlcr 

R5-232 Rl^ piur 

KS-232T>Epnir 

Nof Known 
^oT Known 
Not Knrjwn 
Not KiKJwn 
aaii ui noJing lo ASCII Wmk Arta 



Flaalinglo ASCH %vork iroa 



Tape f TTOT log 
PruttiAt'r -slflik itra 
BA5lr ir [iLl burer 
Lofiiciil MLMdbie 
LHTite cumber idble 
5ecaddresslabk 
Kej'bil bi}ffpr 
Starr nf BASIC Memory 
Top of B\aC Henjory 
5erjal b\a timeout Tlag 
Currf!iLl cukrur ciflte 
Colour under cursor 
Screen memory pagp 
Max size of keybd bulfei 
Repeat all i^eys 
Pereat ^fieed rcHinlet 
Repear delay nrounler 
Keyboard SfilH /Control flag 
Lui shihpAiiFFn 
KeyixHf d table setup pfilr 
KtybuanJ soift mode 
0= scroll enable 
RS'232 control refl 
RS-232 tort) ma nd reg 







■ Coainodutr 64 uJily 




0295 -029f; 


fif 1-^62 


BUiitnb^ 




0297 


6f3 


R5-232 stilus 




02^8 


6b4 


' bits \c send 




0299 -OaSA 


6^-666 


F{S-232s|ieed/mde 




029B 


667 


RS232 Kcelve politer 




029C 


668 


RS2:^ bipiil pninler 




02<ff^ 


669 


RS232tranfiniilpoinipr 




029E 


670 


RS232 Dulpui poinlcr 




029 F -02 AO 


G71-E172 


fRQ save during lape I/O 




02 A 1 


073 


GA 2 INMI) friierrupr omtrqC 




02A2 


674 


CIA 1 Timer A conirol kri; ' 




P2A3 


675 


QA 1 Irteirupilog * 




('2A4 


676 


CIA 1 Turner A enabled flag • 




02A5 


677 


ScTeen row marker ' 




(■2rn -02 FE 


704-76fi 


fSprite 11} ' 




t '3m -0301 


768-769 


Error rikessagc Lnh 




0302 -0303 


1770-771 


BASIC warm start link 




0304 -0305 


■772-773 


CTurKliBASICioktftBliiih 




030G -0307 


774-775 


Priii([olLens linX 




C^lCfi -0309 


776-777 


Stan rww BASIC ciKte link 




(:^()A-U3UB 


778-779 


Qa artthmelk: eleirimi link 




I3X 


780 


SYS A-iK!save " 




r^OD 


781 


SYS X-n^ save 




1 (i:F 


7ft2 


SYSV-reqsa^e • 





030F 

0310-0312 
0314-03)5 
0316-0317 
0318-0319 
031 A -03 IB 
031 C -03 ID 
031 E -03 1 r 
0320-0321 
0322 -0323 
0324 -U325 
iJ32b -U327 
0328 -0329 
932A-032R 
ft32C-032D 
932 E -032F 
932E-032F 
1)330 -0331 
0332 -0333 
033C-03FB 
0340 -037E 
038O-03BE 
03CO-fi!FE 



7B3 

784-785 

7«S^789 

700-791 

792-793 

741-7<>5 

790-797 

798-7!ty 

800-801 

802^803 

804-805 

806-807 

808-809 

8in-»ll 

&I2-S33 

814-815 

Sl4-ei5 

81S-S17 

816-819 

828-LUL9 

832-894 

896-958 

960-1022 



SYS SI Eil LIS reg save 

USK kijictronjump 64 

Hafdware mlerrupi vector 20: [EABF) 61: 



Break inlerrLipl vector 
NWI intenupi vpcfrir 
OPEN vector 
CLOSE veifloT 
Sci-iJipul vtxtur 
Sei-uurpgi vtcior 
Restore I/O vector 
irJPUTvei.lor 
Ouipijl veaor 
Teit-STOP vector 
GPT vprtoi 
^Krt I/O vector 
Warm atari vcclar 
liSRvtaui 
LO^DIInk 
5 AVE link 
CassellebLfler 
(Sp^ielS) 
(Sprite U) 
(Sprit** J 5) 



20'tF£D3| 6d 

20: (FEAD) SA 

20;[F4OA) 61 

20.[F34A) 64 

20:1F2a) 64: 

20:jF3O9| M 

2D:lF3Fa) 64 

29:jF20E) 64: 

2D;|F27A) 64: 

2n (F77n) fi4 

20;|FIF5) 61: 

2I);|F3EF) 64: 
04. 
20: IFEDZ) 

20:fF549) 6^: 

ZD:iFa5) 64: 



(B248I • 

{F:A.31) 

(FE66I 

(FE17I 

(F34At 

{F29t) 

(F20EI 

tF250; 

fFl57} 

[FICA) 

(FfiRDj 

{FHEi 

(F32Fi 

(FE56) • 

{F4A5I 
(F5ED} 

■ 

4 



0400 -&FFF 
iOOO -IFFF 
IE00-IFF9 
lOOO-llh^ 
1200- 
201)0 -?FFF 
ROOO^FFF 
9000 -WOF 
9110 -912F 
9120 -9 12F 
941X1 -95FF 
960U -37FF 
AUX -BFTF 
COOO ^FFFF 
FF8A-FFF5 



1024-10^5 

4096-8191 

7680-SI?i5 

409b-'36Ul 

4608- 

8192-32767 

32766-36863 

36664-36873 

37136-37151 

37152-37367 

37A86-3S399 

38400-3891 1 

101+W.M9I51 

49152-655,35 

65418-65525 



VIC 20 

5K RAM cKpdiiMirii ajea 
normal BASIC memory 
Nonnai Scrwn memory 
Screen memo^ w/e>^ansiori 
BASIC merrwrv w/enpansion 
UerTiory ex[Mnsinn area 
f haraler bit mapc 

Video Inlorface Chip 

VlAlnlcffocC'NMI 

VlAEnleilmt-IRQ 

Alternaie Culout Nybtrfearea 

Wairt Colour Liybblp area 

Flijfi'ia POM area 

mM BASIC and OperalinsSysiem 

JujLipTabLetKernal) 



04UU -07 F7 

07 FS -07 FF 

O80O -9FFF 

8O0O-9FFF 

AiW) -RFFF 

AIWO -Bf-TF 

COCO-CFFF 

DO0O-DO2E 

D^0O-mlC 

DSOO-DBFF 

DCW-DCI'H 

DDOO-DDUF 

DOOO-DFFF 

F/ino -\-Tvy 

EOOO-FVFF 
FF81 FFF5 



1 024-2039 

2040-2047 

204ftv40959 

32768-409^9 

40C|6a-4<)Bl 

49060-19151 

491 &2- 532 47 

53248-53204 

54272-54300 

55296-563 J 9 

■'](i:5jri-r.63J5 

1565:6-56591 

i 53248-532^4 

S:3J4-fi.^5:i5 

57311-655:35 

65409-65525 



CoNUBOdore 64 

itreen memory (delaultj 
Sprite PoiriTers{defauH) 
bask: RAM nw-tDory 
Altemrte ROW plug-m area 
ROW BMIC 
Alt<?m:ic: R,\M 

RAM memory, including alternate 
Vjdc-j Chip (fi5fiG) 

Sound Chip ie58ISIU| 
Color nybble memory 

Inietlacechipl, IRQ (6526 CJAJ 

Inlerfate chip 2, NM3 (6526 HA) 

Allpmafe'Chataflprsri 

ROM Ope rati IIS Syslem 

Alrcmale; FtAM 

Jump Table tKciiial) 
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BASIC 2.0 / BASIC 4,0 Memory Map Jim Butterfleld, Toronto, Ont 

Reference to DOS. MLM. 80-CoIumn, or those marked with an * are for BASIC 4.0 only. There are some differences between 
usage for the 40- and 80-cofumn machines. 









if 



Hb 



ODCQ 
OOCH 

axa 
not 

0003 

vm 

0009 

fDOA 

noriFL 
oooc 

<noD 
ooio 
oon 

OOli 

floir 
0023 

C07£ 
OlM 
DOSC 
ODE 
0030 
0032 

am 

oroo 

CD3C 
GD3E 
)»«) 
a>4J 

COU 
0(M 
OMA 

OHB 
□ISI 
CUSH 
EDfiC 
CDST 
0063 
00& 

cou 

COM 
G06C 
QDGn 
OOGE 
1074 

am 

oow 
rmn 

WW 

am 



inof 



-oar 
-ooiz 

-OOIS 

-oon 

-0OJ7 

-0O2B 
-0030 

-ooai 

-0CO3 

-ooas 

-1037 

-ixia 

-0O3D 
-0O3F 

-l»47 
-0O« 

-0050 

-OCKO 

-DDtQ 



-QOffi 



OOff 

ooe? 

■IWTH 

OfWl 
0OS3 
OOM 



« 
ft 

T 
ft 

10 
II 

1! 
13-15 

■a 

17-IS 

^^2^ 

31-14 
35-19 
4IMI 

44-45 

4AJ' 
48-45 

&2-53 

64^ 

70-71 
72-73 
74 

75-ao 

fl4-P3 
M 

lU 

roi 

102-107 

IK 

II0-1M 

112-135 

141-143 

I44-14F; 
146-147 
148-149 

150 



ISff|lllip 



Iqpul hiiHpp'iirm' 'nlvubiclpb 

DetaihDWFlw 

TVpc PP«iinii|.DO= numenc 

TTpr-H0-«ili9« UD-loittnipdm 
Pdg D'tTAkCtn, LtSTqiKitt; iibtmji^ 
^IdCEip* fl^ Fhx n>g 

0- INPUT ufl*r,r- iw-ftFAn 
MNi^A^aauarHmEvakiHiuiiniif 
Dnk lEMui DSt dacriptsr 
Cunnnrl'U dtvkv hf pron|ii-BJ])piBi 

IViiiMcn (dt docriptcc Kih.k 

tUbyDaMwmt 

ProdiKl m (v imlMiaUin 
FfWilcr;^drli^BAStC 
rouicr: &in ol VmtH 

hJalar^ Fnrinf 4my« 
Pflliicr; ^rLreSiHmeimavlDBiJown) 
Pntafi'r: t riF.y Sirrrg 
Po4ilnr liniH nfMfliwfy 
tijnem BA&Jl. iLr* tuitiIki 
IVrviiJLiT BV.SIl~ |Lrt L^JiiLici 
hblBia^ t AJ*IC auxnvnl la» CONT 
turreni [>ATAIiii- nomhpr 

lapulvHlLa 
(iirrpiuvjnarH nwrr 
Cuiirnl'AfHUc nUiiu 
V»>ibh panl»r lar IDft/NEXT 

ConipBiiwi iviitui K-VjiULibiix 
tiaa waik uei, poinen, eV 
JjRi|) vrtia lEir TuFKTixr^ 

Uitii ■luiiir'ii <4L.rk*rfl 

Vfiim'l UAnllvt 
Amrn'l ^ffr 

Sfiki cviJuditJii i:or4iant E^nlei 
Mxuin'i rb-trdtT [cvfliiaw) 

Sign companion, ^tf* I VII "3 

Vn] m' I k-^ifri't I FT" I rriirij) 
Cas^llf biR Ifn/vr-H imnt? 
OIRCET^tir - Lii ' nvSK clidr 

bA^SlC t^urciTLWiEJLn M^Lmn) 
FUnikrrii nuitbcr v«l 

M^dockkHTIwdm 

HMilwJiirlrHrnvti 
hMI InmnpivHiH 



D09C 

0O9O 



<097 tSI WbKhh«v4town:2S5>rnuk#v 

-003 A 1SJ-1>4 Cunft-iKH .Kfc 

lU l>>vwilcri PIX' STCP And RVi 11^ 

|U Tini]nHrnn«|AnrfnrrJIE>' 

ISS Mumbrt d chvoctBi li kr^lid tulhi 

OOAD )6a ESnilpiil. 252'CluracEf pernlirig 

>>AI 161 En^l ol-n-« For input painlff 

0OA5 J^ £E£[xiipiibjl^ 

D(»6 l« f>)'iTiW 

DIMV 147 o>rJa!in r.irvrr 

flU9 1G9 ChdnnvrunilprLunor 

OOAA ITO ruiinnn Dlmk phM* 

OOAB m eOTr«*rerJfrumw« 

dOAC 177 Input fron scTHfiyKni kryboard 

nuD 173 X uvc 

OOAB I7< llubiowriiptiinks 

OOAF |T( Inpuldrvn.rtarnHllyO 

DDGO 17t Output CHDl»-^>"-F nn'mirii 3 

DOOl 177 "npe cFwKirr parm 

1062 m Bynprntvolll^ 

OOU 17) U0alAalr»sieiipo'dr>U'e 

0O64 100 'ftpcb J iii <ri4kEi.iM<ML.M '.■■iiiqiaail 

MWB lil PiknVMpoinln/HJ^n^mijrtn 

MB? m ^riAl hit 'Tiii'il 

Mtt 1A£ H.Yde (o^jtiier 

OOGA 1W Tii|je ^EiCT cDLiifkwr 

OOee-rmC IV-IJIH l^xtunn puk^ifm. 'I and '2 

OOW 10) WrIrlHdFr (uuiK, 'uJ|x»Y2 

ODEE L90 WrileADbb^t], rcadeirarflat 

OOBP 191 Vrljp nf iiri hii rhul Ihe irf|aiiDf 

OOCO'OOCI i9t-m Enor|osHiii*r«. IhuI^! 

DOC^ 191 «-5cin/MS=C«nL'M0=L»d/i8C<-^Ht 

0OC3 19i WrtlelPW1tilpri»:ih.mKlqt«kHni 

0OC4-DCICS IM-OT J\.|inei i.,*.i™i. itrr 

OOCG in PotHJtnt^EurKKQtoLHjvtHae 

non-CKTS ifti-?nn ^iiiiiiypaim^tapi- «n^n 

ODCU - OCCA 20I-2U? rate end HUb'Eod ^ (;urrv>l uru04ii 

OQCB-OOCC 30S-^ Ta^c limiiifl oxuianB 

ODCD m J=dtreEi-Lirmr,eivpnmiiin«I 

OOCE 3M r«|Af rtrddljjHir'r I HiatM 

OOCr 30T EOT nc^Md from IV* 

OODO m ITrlnl <4i4nrT'r frrw 

OODI ZW ' clL^rWm in f lie idme 

00D2 2H Cmmn Afe Itflkil «Ureii 

00D3 21 1 L^tiirrnr Ur nnntn^try adtki 

0004 ZU CkinETit li« (WKf ii JinlH 

00D& fll IUghLl-ltA^d wlnArw u line nmin 

OOOfi-OCT? 2II-?\S fUi>tert«Urt<tfT>p«gul« 

00D8 216 Line ifrtm cjnor Iwn 

00D9 Ii; L« »rfy/d>«ksuin'nBc. 

'^oriA-Orra 2IK-2]1« RltnmwfHunrH 



ODUC 
ODCO 

TOue 
ace 

CDED- 

0061- 

0D£? 

00E3 

00E4 

OOCS 

ooe& 

00E7 
OOGS 
iOfS- 

CI0E3- 



I.10FB 
CICCI 



OOFH 

[IDC 

CIW 

0100 

ffiOO- 

0251 

OZSB- 



t33A 
0»A 
C33B 

[3it 

I33F 

ca4i 

t353 

Q3EE 
ciM 
arc 

MUD 
SDOO 



■JOET 
XfA 
OCfC 

OKA 

0I3E 
J IFF 

cmo 

02t4 

one 

027S 

■J339 



-rn<2 

-a3i0 

-D3F7 
-U3»b 

-TFtF 

-RTfT 

'APT 



OOOQ-DFTT 
ES:3 

ea:3 
Ea<F 
-mi 



IS?) 

m^i> 



Zn hunber odlNSERTi ^UlaDding 

Ql Wnip stun nvid/iEaA characts m 

ttl Tq>r I'kitki n!iiitfiM>Kli>Hriir/rud 

S3 Send rion: bul^r 

7?4-2dH <4a-iAlrinu] !fri*Hn tn» imp r^hU- 

224-22S {IO-cDliinu]TDp. boimn rt huIqw 

12£ fW-colamiij L«Ft ivirpduw rnaffin 

ZZT [SU-colurmj Umlt m kevM [nJler 
(50-Ltili]jiLi] Key nv^dl flEij 
{BU-culijnii) htiKoi LUtiiiLdvwTi 
ffO-mliini^ Mnc bfir nuik*f 

□I OO-CDliJinilChfnetirrK 

132 00-CDlum 1] HOU E .uunl 

7J9-2:i4 {Xl-cDldnin) tnpii vmo 

lir>-?^fi |SO-.<jlum''i Ouipui '■KioT 

;4Ek-^^^] ((tWLLt lUlb^ ' I oi-il '2 

9Sl-2;a Tvi <Uii Aldrw/MLM KanM 

?y-2';4 «T U/T<ntinirvVi/f\iv 

2^6-36R Srm ^^THhaiWMlit work 

75G-3IR T«KF«dBiirkt 

»33-&C7 FLl«LoaiCAladdrei&Ub]e 

fi03-*i;2 F.krife\kTmjmh-rtjik 

613-622 Filr w:i>ncan uMr Ubk: 

(23-6^2 i;?^H>«diiptiiLunn 

IM^3 Tapr'i jnfui dullei 

m CO&chwWpglni«r 

tt7 DOt^dnvp I Od? 

D0&driv?211d]{ 

DO^Ier^h/hiiUBai 

Ui-fiOZ IKU dbk in 

m OOS CEKPiauid mnnf c«i rv 

A:UJtFJ> IKI^ hlf Pim^ lit Up- 

^l-«»e D05 cvmard Hniij Mffe 

10O6-iDia (BO-coliun-inabiupiaDle 

IUI»-IUIV Hanilorewrqitin %Hl4ir 

I02O lEeEltBwlilrkdl' Ih>-UL»Hl;k 

I924-3?7ET Aveaat^ AAM Lndudng ripv^on 

3?'W-i:i79l J4n-,nri,mi)\nrt*HHAir 

32'6^3^«li iBO-^oln'^ijV 1*11 RAW 
36864-4^055 AvA^^# ROM EipAiEhm iM< 

(2 0'-|jFFF.-49l^l: 
4»5<^37:H3 BAaC.DCa,Mhhtrrldli|M«ilur 

:lUaA£H?C0OO-£0FB, 4QIU-^7£l>2. 
!^T344-5939I SrFiWli,K*ylic«a, lT<prTU[F pra^nH 

(* E0F5-1 
5S40«-5MII PlAL-KAbiW[ll/a 
59424-5^42^ P1A2 -lttt-4tB I'D 
59*5t-5M7l sJA-LDuii^[|jHn 
SlfiK 5K3I [»Q colLimnJCmCaWr^llfr 
AlUO-filS^ >«H. I'nhandl>f« Tirtfr»iiirHK 



EfilO 
ESI I 
ESI2 
Egl3 

£820 

EB22 
BS23 

E&40 

E8^t 

E&42 

ES43 

ES44 

Ea4S 

EB4G 

Ea47 

£MA 

Ea49 

Ea4A 

£343 

ES4C 

ES4D 

E84£ 

E84F 





^ 1 L.s^je^n« 1 Keyboard ftowS«l^ ^^ 




Inou' f-'las 


EQIOul 1 ^'^*^ i-flMrtie'l 




Keybuanl Ruw hipiu 




K^-ace 1 1 {^asel&'IMoi^rOjipu 1 bbRB 
mau 1 1 Ctiz ! AccEB 


HelraLe Ii:leiru[i1 
Coniroi Ctt 





TREE Inpu4 




IEEE WD AC 



<^4^ 






IEEEATiniji 
Lout ml CAI 



IEEE Ouroul 



SRQ 
I IFTafl 



IEEE DAV Oul 



(^ 




In 



Ln 



Reirace 

Jn 










Paraiw User Port (PUP) I/O wirn Hinaaha^c 



Daia Diredioa Rcgisrer B ifor ES40) 



Dan Direoiori Hi'&stVT \ Ihi EJMF, PUP} 



THTier I 



L 



Tln^ 1 tjrdi 



H 



Tiniei2 



L 
H 



T I Cmmd 
PB7 Out . tS^ 



CB2rFUP PmM)b>nirol : 

In/Oul 



In/Oji 




5lltflR«0mf 

ShLh Register Conlrol f '^^tSSS^ 
U2 (Craphji^. Uivec Cai^} 



WT 



Gea'itl'JNTEMal^ 



UTEiab 



KTEnab 




m I ^ 



iNTEiBb'tNT Ell3b|l^JT Enab 



P;iMHHTIwrPnn/n(PA) 



I^ 



S940B 
59409 
59410 
5Wn 

59424 
5942S 
59426 
5SM^7 

59456 
59457 
594 5B 
594 S9 
594K) 
594G] 
594fi2 
594tj:5 
&9464 
59465 

59467 

S9469 
59470 
5fl471 
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BASIC 2.0 / BASIC 4,0 ROM Routines 



Jim Butterfield, Toronto Ont. 



TheBASr4 04fWhatacTefandSO-characltTmachinesafeihesamcc;tccpfforaddrcswslE0(>0-lE7FR Thehrsr address 

a not necessarily The proper enlry point lot Ihe louiine. Similarly, many rouimes require rosier secup or daia preparalion before calling. 



BASIC 2,0 ROM RouHnes 



AOIri 



[Wnj'Kin 



ooo 


-QMS 


Arthfii cHrBBB hii piiimry kryaDtiti 


CDEC 


QUO 


-cmj 


Aavn HdrvuK Cap hnrliriu 


otR-CEo: 


COTA 


-cei 


hlmmbj A dcaun a<JV> Ln i^r-fitm^ 


CEM-CPOT 


cw 


-n« 


tlMniRMM-kr<,-*rm^ 


CUA ccai 


CI9J 


-OA*! 


&A5<.' Titp^-jflf^ iTHHiiv rmi niift 


rHw - fFn 


CiV. 


-Cffi: 


Jeaidi aacl FiJR/COWjt 


CECS-CFJ^ 


•JDb 


-ou 


Upa uf tp4CF>n niciHii) 


CEFa-tfSf 


C*3ID 


C127 


lilLllB.k lidvanv" 


croo - cr« 


raw 


^j-i^i 


Owfk bUl^A nwmuy 


CfTO-OT* 


C355 




^«IK canned emu TIieiSAC- l^rn 


Cm-m77 


am 


-OAA 


MmAnp^.} 


[BTS-nfhfW 


cun 


-CMI 


HviAff HUbVil(.Jkn« livV 


[HKI - [Hirk 


C112 


-tICJi 


FlfUilJ ■_H«™i5 Ql BWIC Una 


□HO-DDAa 


TftF 


-n^ 


Brt^^vm lincfrun li^bidrJ 


HAC- D3S> 


C«5 


-C^2B 


Crunch twmoih Ma IMK lokf w 


DZS9 


cac 


'CUA 


South OAX tm piw linr numM 


DMD-02T1 


tau 




PMnmlPIEWlKid; 


KTA^mTF 


C5T7 


-<:iA£ 


F^itvmlCUtl 


02aD-^)a4: 


r^*7 


-r-iB4 


I*— *t*SIC n«Ti>D4ita «v1 


03SD MB\ 


C58!^ 


-(M? 


FVfliithjLlSTl 


tiiRii-nBcrj 


OolJ 


-CsFT 


FMcnnJF'04] 


DICE-D33E 


C7li«l 


't~zr 


txrcae AAUk: HiTf mrtB 


[l!^-D^^r 


CTiO 


-C-3E 


rnkiiii 


RtaitHltl 


[tSH* - [IJW 


mF 


-rs* 


rTrtt^"fn 


*;'Rji';-i.|END| 


mtl -D3CT) 


CTBB 


-cw 


F^rioiu 


Corun 


[HT- niFF 


C7K 


■ raF 


fVriHm 


RLNI 


l>400-DSIt 


LTHr 


I'M 


nffmii' 


ijcnuai 


UI7-D5S3 


CAD 


CTB 


l^lferirih 


OCTOI 


DaM-057C 


C7D* 




PtTTfexm 


RETUahl thtfi 


IH70- DSBl 


C7F3 


ODD 


frthrm 


r^ATAtlMpMHVit 


[MW - aiiT^ 


CtHE 




Sun Im IHH BAVC HllHMir 


CfSO-DSDS 


cati 


-lari- 


SonlDtiHdiLUJCIlJV 


reDA-D605 


cuo 




PMuiii |rF|, ord prrh«A 


M»-UU' 


rti^ . 


.r«7 


PHicini|tri-i»rf .rj|hNta 


Din - n>iA 


(%i 


fi:? 


PertwmlOM 


[H3a - n^'i 


073 


OAC 


AKfi" Iqpd-FoiB nunibrr 


[»56-resB 


Ci^- 


'CHA 


pmam mil 


M»:-Cfi64 


CBW 


C»fh 


F'rriyi.i^ll'RINT'l 


086S-W7- 


f^l 


-C^M 


p'Homici.ini 


U7«-t«u 


OA5' 


CAIS 


PntmnlPRNl) 


D6a7-rifiC!i 


CAIC- 


U3S 


PrtniHrtrq ton mfnim 


rxct-nen 


tlAJtf'iMt 


PripiBn0t ibriui ihvioa 


D«ra-DfiE; 


CAlf 


Ca7C 


Ihndr U nptf d«« 


rwia-Droe 


Cim. 


C4AP 


IVflrnnir.ni 


DJOV - DTOF 


CM7' 


ITACn 


PflcrnillNPur'] 


D7W - I17?FI 


CACI ■ 


CAFfl 


PftlffmllNPinl 


DTaC'Waa 


tAKA- 


-am* 


Prompi Hid rKDVEinpui 


D7M - IK4J 


CBK ' 


cm 


Pit*an\ IFlEAO, 


DT*i - njfiC. 


cwr. 


CTIF 


TkniiBl hiKil Hnnnthu^A 


DlH-OEl 


coy- 


ens 


P-itom ir^Dcn 


OGS-rnwk 


CCT9- 


age 


Cn«(T>'|H-i:iaEulfri 


[l»A'l»8E 


iXJ& 




tfUidir 


Up^dMU" 


imF'WTi 



i^Tisk [fcafimrh»i_ Lnrniia 

V-fefi^kiMfncHrtv|P 
fri lip I.Nniicrti MvW^w^t 
rWwmfCBl.lAhDl 
^"eflDf n nvnpif LSLiiu 

^\.\p 4rr«^ pDihiir 
)j:7li8lnrVMln|ti|rwy 
LvAJuflft im«^r eipftiHcin 

^nd or jn,Hf 4rr^ 

Ooom\ fnf^-iu-nodTiii 

aHUk K4 Dina 

^f^^Fm IKT] 

EvdwirmiE 
^ffonfi |?Tf J] 
Unririr^vfclAX 

Alkratf ipMV [» Unnl 

^iWlKHtC (DlKftun 

?terf jvtrtn^ 

Ehxr^Fd un« Ai ricd ^ii ig 

rertirrr |CHR1| 
PwfaFrr [LIFTl] 
fcffonrilKljHrtl 

Zurich dnr^ Ui nirinpic 
rvffvni|iUL] 

hftiKm [V4i J 

rifu[|rtrr*iNr?rnF.-*'fcT 

tekrm |l"«ft| 
r^Drm iroKE] 
Iwhjrrn LWUll 

fflViniJ auiif FBitKn 
IfaCFIHOtl Jtib- i^AI J tWJj 

riarttfilrrn^r] M^nrtt't 
llulliply-A-b>l^ 



I 



BASIC4.0 ROM Rnuf inei 



Bi>xr - 

BU6 
B322 - 

B3sn n 
b3^^ - 

Rvn 

BJF> - 
B4IF - 

Mbfi - 

fMFH - 

B5A3 . 
SS[I2 



H32 

B6Dt 

BTDT 
BTCti 

BflUl 



K3f- 
KCC 

0d 

8501 

BTW 
B7K 
11^:3 

Wft7 
B»7 
B«y 

tax" 
RMn 






fW|¥- 

biU?i - 

BUC 

BBID- 
BB^A 
BB40- 
BBTA 

BBSE 
BBFS 

ocn 

BOfA 

&E£F 
BFH^ 



Bjtt7 
BM] 
BB^ 



ninn 

BBF4 
BOI 



BDri 
aa7 



BFIH 



I ^i-H 1- jif ^ jli 

Actwd Kklrfid^ lot Juncturnv 

TnUrul BASIC k!>YUfib 
RX^jrmKf^q«4 mirfl It *f-or mtfn 

UpmiipipMF u m^nmy 

W4fir rttfl. i^iirlof FlASl!" ^onmind 
HlFbdCiiETW 9A%' linehnrut 

f4c^^hl( Irf^lr^Ki kr^tn^rhj 

Chinrf] kvy^hwi^kii? BASIC \^UM^t 
Smfi:^ B^'^fTfti- Hiven !int rrtiiiiber 

Rotl BAJ]K' ■'jrcuthn FtH4bf1 

PfffiMm [US'"! 
Ptrinni |fOF[| 
£nQjlt BA5C i^^npni 
l-Bfen [REA7l>CtJ 
PrrfcHm [^TOPJ ^ [EN|^| 

Pcrhnn JHEIMl 
fenoim iLjOTOI 

IVrlunih |Rt"^ KS| Ihi- i 
P4-rlriir?l l^^A'Al Lkip «lid4ii-vfV 
Son tst rexi BASIL Btw^T^nt 
^onbfrKt BASIC llni 
HtitifitapFI-intfpfrlufA 

ArtEU 'ii«l-pfit"il nunftet 
PeriumlLEll 

f'ffTomlf'HFVT*! 

FV^ir]]|i:M:j| 

Print tmvi (Fumnwrncnv 

Pnnl ttngle hmd c^aridfr 
HtfKlf bdd intHT 4^lq 

*Vfa™jiNPirT*| 

PertomllNPJTl 
Pnmfi Arrd TE 
Ptrlom IVbAUl 
Inputs 
INBCTI 

Cltttk type rTHincit 

t^>.aJiM(f ?X[ti wirijn parpfitwKf 

Chech pttitnitK^ cairmv 
SyniA] tnuw lay 



□KB -Cm Qnsbrtf &4C . 

DM ^^ Pcrl«n][LOGj B8B ^ 

DV^-EttT F^fffrynigmipfcuiun F39G ^ 

DMB -CK3 Unii^bjwmiff Hain:wrt'^ L3B4 - 

iW:3 vHDF T^twhuCAUiittaUn ODH - 

D^O-OStSJ} ftftwItomfli^ATidunfaiainf Ei94 - 

LMUS-UMf lOmlojilnflbiwy E»A- 

DA13 PBluni divi4*-ky Ei££ - 

OAIE-EMAD Pff Mih r1lvj0r-'tf4^ JTVA - 

DAA^DAD? Lri-(4(4trti«nnfVini{]K?tin'l EffI - 

DAU3-UUJ7 Ca^u^Lim'] hrtomcmon ^CA- 

r«hH-Dfl}E U^*HcufnMit>2 Cf A7 - 

D627-DUt> RrtPrdMniit^l EV? - 

11637 -DBH UtKuir^^l^igfl PKU . 

WHS-uta Pe*rfn|Sc^riJ fiW- 

nW-DBKJ Pifluti4j|^bl| PI2B - 

DB^ Dfi^t OTn^^r^K^ttT'l Ed nxmHy FtJfi - 

D6A7-f)BJ7 i-lcauf-n-fit^ FISfi - 

PBM-DBFE pBtom|irjT| F364 - 

UlU■^-[^W Lc]rLVfnuriTi|iQfioitln|-p4inf FsfiF . 

KH-EX^£ Us rwT^ .4^^riL eI^C rwv ^ 

OCTF - OCCO Cc>ui>nlPi FlBC - 

DCO- Pmh ih^^r riDI< 

DCDS-OC^ PnH bASC line ' FIEI - 

DCty-utic Cdirat nMtffie-Hiit lo AM! f:3z - 

TXSS P«lH»|SQ|ir FS4 - 

D£0* Peffem [mwr S<ir^irhn fT^D- 

BGAI-D£\B Peffcpm ne«VL<ri FIA3- 

HiAL-UtJV UTubnts F»1 - 

oecA-nnc rcifwii|»rt rut ^ 

DF77-Df^E R>OosUaA F^IH- 

DF7F-DFII7 P«brfinihD1 fiU - 

WUH l«hifn raS| F3C2 - 

OfTF-D5:i Pekiri. 5rNf >*ja - 

ECQ» . EAU Pvfam TA^1 f-^C 

EQS4 - EDtt CoaAmn Ficn *^ 

EMC-Eim lVriD^t>|AT^| ptffl . 

mac - biriB Unt5m£& r04 - 

Ew? * Eiio cemofT h^u fut htu piv^ r4i7 - 
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DTH Irih^ tylr i^fUn^V 


E»A 


OKcfk 1^ CDinnA 


fCEC Kpj^4«irTup* 


P4C7 


OfunRUU 




Fl^( 


lk4K«4«xi1 




OnF Pirkniil 


ihPini 


DTi^n rrrhrtiil^AU 


Dl( 


P^rflm^m Inf nnni/f kaf 


^JtJl nfJl(ahh-^l4^h1 iwtffflf 


n« 


LMDpqrv^ 




ft^ 


■S?t? tiiniP4 Fihta 




C1F9 PmrrpJ 


[kqU 


tma Oo pr vrs kf PW VWi^n 


E2CI 


PeffjrtT COS] 




■EJMO M^apd-nmoOt 


K647 


SEAncMna 




FF73 


Mun iR} vfi[rj 




UZUb PcArm 


i»tj^1 


D7F7 f-lfl^-^fl] 


t^U 


rVilstir. JTAN] 




tIfiB ^^^upuctialiM 


fba* 


Fnnih^r^ine 




F>TSA 


AirT^ ^iJiV ti^ih! 




CO^ IVMHK 




DHO P«f4crfn|rEU| 


Eftpi 




£DU niEltJ hry iiM4Tia 


r^BU 


■LOACifiGi^rfllFVUO' 


fFW 


lUnJttWf k«dwi 





J 



4 
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VIC 20 StandnrcT ConfiguraMon 

FFFF I , 65535 



6560 VIC Chip 



EOUU 



8K KemaL KOM 



COOO 



AOOO 
9^FF 

9600 
9OO0 

8000 

ZQOQ 
1E00 



IDOQ 

0400 
0000 



8K BASIC ROM 



ColouT Nybble Area 



MCChivAl/O 



CliaRrterSer 



"/^K 5t [ctii RAH iruiu bailt VIC 20 



3'/irKRAMforBA£JC 



lKRAMWjrkSo».¥ 



5734^ 



491 52 



409&1 

3b4U(J 
368G4 

32768 

Aim 
Tfiao 



409G 

1024 
Q 



f 



VIC 20 Expansion RAM Memory Changes 



tKpRAMa^: L,\ii(_it>:i J Scrctn 


LoloLir Tabc 


none 


4096 /S 1000 


7680/ilRlW 


SMm ' 19600 


102* / 4095' 


102-1 /lO^OD 


7680 ■ llEOi 


3fc4tC ' SMOO 


Sl^aodup 


4e08/S120!) 


4096/SlOOO |378e8/*9«0| 



■ VIC 1 2 3D 3K R.\M Dtpflndcr 



VTC20With40KRAM 



David Berezov/aki 



VK: 1020 Expansjoj] Module Requited ^iih: 
1'VIC12I03KRAM 

a-VIClllDHKRAMiSwirt'hes2,3,4<lown-Swilchlup) 
3 - VIC 1 n ftK RAM {Switches 1 3.4 down - Switch 2 up) 
4'VIClin 16KRAM 
FFFF , , 65535 



EOOO 



CDDO 

AOOO 

9SFF 

9400 
90O0 

800D 




1200 
1000 

0400 
LKHW 



SK Kernal ROM 



8K BASIC ROM 



v[cnioaKRAMO) 

(uvUv urily will] PEEK, PO>LE&Nf/L) 



Ci>l^r Nybbl« Area 



VIC Chip & I/O 



ChflradPi ^ 



VICniOaKRAM(3l 



vicnni6)CRA,y(4j 



31/2 K of RAM from buk VIC 20 



VzK Scrwn RAM hom baac VIC 20 



V1C12103KRAH<I) 
[unUeonly with PEEK. POKE&M/L) 



1KieAMWnrlrSpa» 



57344 



491^2 

40960 
38399 

37888 
36864 

32 68 



27"aKtor 
BA9C 



4608 
4096 

1024 




9000 

9001 

91KI2 

9003 

9i>(k4 

9005 

9006 

9007 

90Uti 

9009 

!10nA 

9IXIB 

900C 

90f1f> 

900E 

900F 



nrcrlftie 


LehMarHJn(^5) 


TopMar0n< = 251 | 


Bill 


Number ol Columtii ( = 22) 


BiEO 


Number ol Rows [ =23) ^^l^ 




Inptil BasIit V^iliir- Rut 1-S 


Bili L]-IO 1 B4f 13 LO 


IkilL^imldl 
— Lighl Pen Input 


X 

— Pdddle Inpul — 

Y 


ON 


Voi« 1 Frpquenq' 


ON 


Vutt 2 Frequency 


ON 


Vuicp 3 Frequency 


ON 


Now FnqibBrbC)' 


MulliCultxirP^fOdF 


S^und Ami^irude 


Background Cukiui 


Fcrwvl' 


Bu'der DJuur 



3eflf>4 

36865 
3£8ti6 

36867 
■tH8*ift 

36869 
3C870 
36871 
3£8?2 
36873 
3eH7.i 

36875 
36B76 
3€877 
36H7a 
36679 











6522 VIA 1 








9110 


In In 


1 iKV 1 Kl' UIH KTS 
1 In J In Oul 0«l 

RS-Z32 ln[eTlaceor ParallH User F^n 


In 


9111 


■Unuied-»pS3llF 


9112 


Daid DirecTlon Rcflisier B (bT 191 1 0} 


9113 


Daia DlrecikiLi Rn^^ei Aflor 1911 P] 


9114 
9115 


Tl-L 
Tl-H 


:hL 


RS 232 Send SpeffI: 

"Upe wnie i iniLi^ 


^^^ 


9116 
9M7 


Tl'Laii 
Tl Laic 


9118 
9119 


T2-L 
T2'H 


R525^m|)UlTLimrig 


-^ 


91 1A 




Shi 
T2Qr\ 


It RtfiisTer <• unused) 




9L1B 


Tl ConTroi 


Shift Refllsler Control | PBLE 


PALE 


91 IC 


C92. RS 232 Send 


CBlCirl 


CA2 TdjwMumrCnl 


CAI cm 


9\\D 


NML 


Tl 


n 


CBl: 




1 


RffirORHf 


9ME 


NMI&i. 


TlEnab 


r2EnabtBlEri 






CAI En. 




9nF 


Oiii 


Serse 


Fiff Left Dd™ [;n 


_^4lq 


Sntil 

£lfichFn 



37136 

37137 

37138 

37139 

37110 

37141 

37142 

37143 

37 144 

37145 

37146 

37147 

37148 

37149 

37150 

37151 











6522 VIA 2 










9120 






lint 






mJ * ^-li^ 


Kevboazd 1 


Row irc\a 


:i 




9121 


Keyboarti Cblumii Input 




9122 


DaJa Dinsiiori Regisltr B(luj S9120) 




9123 


HaiA Dirprrinn Reflis««r AtfOT i^l?l] 




9124 
9125 


Tl-L 
TM1 


hL 
:hH 


Cassci IF Tape Read; 

Keyboard amJ Clixh 

JjUernipT TirmnB 






S126 
9127 


Tl-Uif 
TILalc 






9123 
9129 


T2-L 
T2-H 


Sefial Butt Timing 
Tap* R'W Timing 




yi2A 


Shih RfH'^Kt (■ unused) 




91 2B 


Tl Ojnlrui 


TZOrl 


Sliif[Ifet;iaIt:rConliul | PBLE 


PALE 




91 2r 


■^pfifllflinTlfllaOiii 


CBl OH 


Senfll Clock LiriP OuT 


rAI Dri 




1 

91 2U 


IRQ 


Tl 


T2 


S^\>i 






Tapolr 






91 2E 


\m Lit. 


Tl EiidLi 


U Li\dh- 


CDl Elk. 


1 


CAI tJi, 






91 2F ' 




-Mnn««|(we£9l71} 





37152 

37153 

3715-1 
3715S 
37156 
37157 
371 58 
37159 
37160 
371&I 
37162 
37163 
371M 
37165 
37166 
37167 
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^ommoaore o^ Memory Map 



Jim Butterfield, Toronto, Ont. 



uuv 


1 


«0I 


1 


nrm-nroj 


u 


am -nrciii 


S-fi 


mm 




tuna 


i 


miD 


* 


nwA 


10 


(HDB 


II 


fate 


n 


ruaa 


\i 


OUIE 


\i 


OOOF 


IS 


UOJI) 


II 


OtHl 


IT 


001? 


It 


0IH3 


It 


UCH4-aDI5 


v-v 


uoin 


It 


mn -iiri» 


Tu7i 


ODiS-tan 


25-31 


tm2 - urcs 


M-3: 


rtiin - muA 


uh: 


nolB-wrc 


43-4' 


OOZD-OOZE 


4S-4i 


MIF-tt90 


4T-4fl 


OUI -01112 


«-sr 


oiU3-oim 


5I^E 


onii^-onte 


5V5J 


0017 -OlH 


S3-W 




&J-U 


S»-d<i 


wnn-iiraf 


bi-b? 


flMF-onm 


fi3-H 


i>j<] -uui 


OS-tt 


DH3-0(M 


BT-« 


oiH^ -nue 


4«-7(i 


0017 -OOih 


Vl-72 


(I0I&-D«A 


T3-T4 


OHB-aHC 


ii^Jn 


OHD 


77 


OUE-ODU 


7ti-lt 


0014 '0096 


M-rw. 


00)7 -QUH 


Ai-iH 


JMI 


VJ 


0062 -™B 


9Li:i1 


riAEB 


in 


umr 


tOQ 


ODta 


rw 


nruiQ 


IB 


UMA-ontD 


lotiw 


D0(£ 


110 


w 


111 


noTn 


na 


ooTi 'firr: 


n^iM 


WT3-0OaA 


]l5-i:8 


OOIA'OP'D 


la-i^ 


«iiH-aaF 


\3a-m 


oott 


iu 


«BI 


115 


oow 


i4e 


Dua 


]|T 


IXfU 


141 


oou 


EA 


DDK 


ISO 


OMT 


131 


onw 


IQ 


0(B& 


rs3 


OtBA 


1S4 


oOtO 


133 


ont 


lit 


QOW 


IS7 


WBE 


IW- 



Chl^ik^ - -^. Jib ^UfH^at1IK4 

^srd~i ["idr^ttf 
3«n-i^irri» q^H 
TU hhlurtwi Hvr 
H- LOAQ. 1 1= VMO 

tpl* M-P^rt^t^ al = ^rMlin||i(inl 

□ATA scHi/ J^j^uocr^mcmiv IU{ 
^abvn[:4 ' l-'Vi flfi|{ 

Oirmir ^Opitimp Hat 

fUBto: hn^HrfrtrY %cfiii|mr^|| 

Sbci Far Epfipcrarv ^iyv 
LrilitKpDMihrwi 

t^*du« iiw br nttAiptciiiNjr^ 

Pointer ^^t^ f^ Van^Un 

Pbliitcr St^ if Arn>^ 

Pvllri^r t.rrij^ii ArrA^i 

PiJnlcr. :^niigM[ffA^{aiHjvpi|g Aywi1) 

pfeiH«n Uh tr Mnufv 

CiifinllASCllntfWBlw 
fVvkU BMfCII rw nmbcf 
hlmvi BAV rt4M»n4 for COVT 
CflTinelMnttMiNiiibtr 
Cflnnt Mth iMnn 

ir*44ip: cp-Hvt; Basic panhf i4vr 

CHTi^prMpfl f^rmbol •ctuinuldui 

\\v hi^tirti n^A rvH'v^fi ^i. 
-k-m|j vnUM brlLiiviHnft 
Afec iLiA^v Horktvn 
Afcu^^^l Eiporptfrr 
Aivimh'l Ibntnu 

Stfib nnliduD rmsUnt [>jhrri0 
AcruBh^P h*-un}«f fuvtfAun] 

Afdim'J W^nlcw* 
AcciiAi'2; Eiponen. di 
SUn aJiUHnfiwi. AcC ' \^*Z 

C^Hk buH kfl/S<m tramivr 
OIRG£Tfl«ivWlfit. get 9I^K clw 
amcpain^fvithjn uUn] 

ICf>>3v|lch PH: STOP aid RV^n* 
T«nM« cofuwd rcr ti(r 

^rtilnin- ■ *-"..M^^hjirH*tf 
^i*rtj|dt^l-' ^1 \aa 

Hcivr rnihriycp^ri MIh 

iFiiuJcleiVt iMmdlirl 
OLtfHt CUDdcvk* TwimLly J 

1> Pati 1 Hnr bn/ch* txilifp 



0DA4 

now 

4^]AT 
fV14JI 

ori« 

(M1\A 
OOiU 

naAr-nn^r> 
OnAE'OnAF 
DOBO-DCGI 

GOBS 
VM 



OOBA 
DDU-UIHC 



oocz 

dbC4 



a«F 

DDCD 

ODt« 
oDca 

ODCS 
OOCft 

(HTF 
OOCF 

(lUDD 

[mm 
nncM 

DOCK 

OOOfl 

<)«»' 

MR- 

<lUf7- 

orm - 

^l|lT^- 
U3M- 

nzu- 

uus 

a2H 

0217 

(un 

oan 

C?&A 
02&B 

n2?.F 

f>2«F 



-OOT* 



159 

I Ml- 1 (2 

14^ 

161 

165 

IM^ 

lA? 

lAfl 

169 

im 

|7| 

I7t-in 

%K 

ua 

MB 

191 

ISE-IW 

191 

19a 

IS 

300 

30i 



-00O2 



O0F2 

noFt 

[WHK 
OOFA 
iHflA 

o])r 

01 FK 

oanr 

03Jfi 
0310 
0312 
COM 



-02W 



207 
20* 

JI1 

21? 

71^ 

21^ 

7IR 

116 

217-243 

^4?-J44 

J4S J« 

Z47-2* 

249-2?0 

3I2-6L0 

44S 

Mfi 
M7 
HI 

MS 

ff» 
@l 
&S2 

SSI 
S4 



Tp Pais Zen IqgcvTTClRl 
JAy Llodi HML 

3iriH*j by 4-uiirii/nrp hfl 

Cvc'li^H'r^hi 

CjMJrtJiwfi jipt wwe/bttcuirt 

Tie h" butiPT ptmim 

TV Wn Hr <tiuiu/PU ^Httfr/irilri 

wr Md mf n/nj fnrcKHnL-|>iint>- 

TvefHl«ld^ End of pnj|nn 
JCDfHBl 
4iriEtT«(BuAn 

1 - Tp t*ntf cn^taA bN cuud 

l^ndclUMcrwr nrrMN^rtqtvliil 
'chmrtmh Bhr unt 

rurrffn 4fvh^ 
PrtlnlrtlalllH rum* 

1^*1 Shjn hruf Ll/Ail hiVlll [.ri4T 

' b locin rvmfihn nfl e^ WK/9d 
StrhA^ w^ hjlEcf 

Tipr mwr Inierhn 
J/tJ^arfalff«j 
Kfii-ml 9dup pcH^ta 
LwtltypnHKi 

Actflin nvpnp lia^ 

Irfuffntvurkfllrav cfplhPFrMi 
Whkiiby t4drnnhfy 

o-nHn:uF»f 

Ck AFiff^ Mrtilpf mnor 

TnpLii rnrti -ictm/feofn kevtoird 

PhiI iHi^ 4d M.rfni biT 

0= dlnnnjni^rf rht pKi^nmiwd 

Current are^n hnt tnjth 
Jbw mar (urovr few 

'DriS5EP]VfjLfltfAaM0 

Screen bvlfflhtltit 
SfTtVTi i.t44Hjr pomift 
KtytFUM |XJi[Urr 
B-?l:JRi-i-nnii 
la-j32 TM pn(r 
rtiatingrnA^lMffcirM 
IniJir rrPHi diN 

BA^IC iivul buffpf 

*^0 biarc IjLiff er 
Slif I ■>< BKSJr ^fe^ufy 
1W ^' OA^t hlmpciy 
brWbiMlinwid^ 
CBiTAri cDioor cock 

Vrvifrt mnnuy [mV 
U^K pjco4 hcyhJ txd« 

Xr>U-AP(] AhJfr^CiHimJ fill 

Ljc r shift pM^tm 

KrybMlfl UMr HtUl piihler 



OS*l 



09* 

oar 



oaoo-tiauA 



{K9£ 

029r-[lWi 

03AI 

oua 

MM 
OtAS 

D3M'DXi7 
03H'CDU9 
03DA-OHB 

oanr 
0300 

030E 

oaor 

mm . rai 3 
n3i4-rars 

nSIG.GJlT 

D3IA-C3IB 
MIC oil p 
03IE-OJIF 

CMZ0-n:i21 
0^» 0:13^ 
0X14 - 0325 
0326 '032T 
Dss - u:i3^ 

[)32A - D3SB 

[)EE-032r 
03» - C'.i.l I 

ont - 0:13^ 
OTur - niFB 

03tt-«37£ 

07FB-O7FF 
OSA-VTFP 

AtBD-BTFK 
AdOO-BFFF 
Craci-^TTF 

nwwi-riRFF 

DDDIK IUH3I 
D«i& DTTF 

F/nn-Fnr 

ECM^FTFF 
F^l FTFB 

rm 
na 

rrcr 
rrfA 

FTCr 

FF^B 



£57 Knto«d Aril Hole 

fSa r-rntl^rujhl^ 

t?& A-n2iunirfJlTfT 

C6Q FB-n3 CDrniTUJvl n-f 

66r-£2 Bll Tini^ 

wt rLS-::i2tiNMN 

M» ^iHlaiiiHl 

66S-W6 K&-137^H«d/LiFi> 
fi67 t52I2 nne prnUef 

tXJta tiptf pcinlH 
KSZn Mmirwpirtiifr 
ftTiJ 1*32^ wi|>ji i^rtdH 

67l-«2 IRfJuv^flunnqt^wl^O 

tn CIA J l^hfl^lntr-md CrvTKj 

iT< riA I Titwr A irittoJ Icifl 

tiTl qA t irirtFU|ji U^ 

fiTS CIA I Tmvf A Hi4t>t4d fl^ 

dTf ScFHn ttmi maAir 

W-7W ESprWni 

7flft-TW tjFTf mtn^ 14 

771^771 ftAStC vAfm imrt 4nl( 

m-773 i:»L*nrhBAJ^IC'i*^*-lnfc 

771-775 Piln bAHii Urk 

77^rn SWI IHV BASH, cvde link 

T7ft-T79 Pd iiiltmctk rieiHinj Y\rk 

781 SVS4-i^4vt 

78? SY&y-iTfHvr 

7BJ-7*'^ I ^Pi ( (BJ4NI 

7WUTl4 Har^Y^j -_ inlLr >.tr ittIup <FA3lh 

Tlh)-?^] BfcA irtenvpC vMn^f (F^l 

rSS-TM NMIinmV^Vrtw ll^t47| 

W- 7» OPm 4^F (FJ4 At 

7Di;^7^7 CUHEtwbt (FBh 

soo-a>i ?e^-Miifut nov iR50| 

Hn(-a>^ JvptTTMnr rniTi 

B06-mT OutMWiOf (PICA) 

«i-«« Tnt-SlLiH vwu pi^t 

Al ?-R( 1 Ahnif I /n i^cur |FDf> 

Sli-HLS W^FiPiCin^Kkir (FEfi^ 

Hl^tiL ' LUAO bih fFJASi 

A3^iiii« r.»^^burr«' 
ftJ2-a94 (Sfrie U) 

Ma-|[)22 13|ffllell] 

9CI34-3tl» ScHnt rwWnn CdtfAkJI) 

M4J-2M7 ^ritE Pujilf r» dHitiNl 
»4»-«9a BAaCROUrrmnn 

UTU-40SS AkMlWff IM«pll|-in^ 
MK0-4PI9I ROM BASIC 
4»£a-591^l AljnnK^ RAU 

«15:-5324? RAH Eiwnun, iiKbdiaa 't'TUlr 

UJ4ti-|)J?'M Vkttti^ieSM] 

5i27J-^lJa) 5dUfidChi|»JA»1«D) 

[^^^4^^iv3n Cnlaif ryblilfr rfwvvy 

^2i>-S43K liWrnfTiipl IRQ(^^3iC1Al 

H^r^^tow itr44R<tiip:j ^Hi(t5:£ii{.iA] 

S734J-&&£ AUnrvW RAM 

6MM-£U^ Jiim^'U* IruliMknK 
Ml ttful ttialTiH 

|Na,T 
TtiSi^ky 



ComincKlore fi4 KUM Xoutinu 



Ain^ 

\ ^ 
\ - 

\ - 
^ -" 
AJtU 
AJ»K 
ASB 



ACT 
M« 
A47J 
A4*tfi 
A^H 
ASJJ 
A5« 

A611 
A442 



AOC 

A7« 

ATED 

AAID 



RTAI outiFol ^CATh 

Kr>-wi*iJ J(■l|e^^^«W^*i 
^"inrti rfi L-prtw^ 

■ ' ' 'JOT ^■mtOff^ 

Fjiw Pbnkmt^ 

Pir .F F-H-^L^Ut^ ^frtHlf^ 
VI Ml ^^V^\t^ 

Sfino4rt(rtfFC«/C03UB 

'cut of mernwy 

EnurfiUfif 

BREAK cfliy 

Fewfr 

Rp*m i-ip BASir 

HdikikJiTh^ linr 

R^i.h«4] Vila 

Ev»n^ 'nfxjl hnt 

Cruim loU m 

FlidUaCHv 

PMi3rti|Pr^ 

PofhntlCUq 

BKhlVtBCtpollHF 

PertAmluH] 

P«lof»i|FURl 

BACLift alnErricrl 

P^eihMrilffF.STOW.I 

Brnk 



ASF 

AKI 

A8II 

Nm 

AAd 



Pnfim 
Pttfom 

PTltrtf^ 

Pvriwri 
Pnfvti 



Am 

Anft 

Am 

AM 

A9n 

AH3 



Pfrfctfn 



AAM 
AAAU 
ABit 
ADa 

am 

AIU5 



ACV 
AOC 



E^q 
IVIKTI 

FUNI 

COTQJ 

DATM 
ScAn kr next tfalcinnil 
r«rwn liFl 

PrtftmioNi 

GH Kxcd pDkii nHber 

mom UfT) 

miM^I 

twn] 

PRINTl 
Fnrtf Aini fron |y 4) 

rVhrw kvnql Lfk4iflLci 
Bad iftpri TTHir^Fw 
PwtamFCETI 
PeilTira [iSPUT*] 
mPB|lhpirn 

PwnfiJfclnpw 

PMhii[I1CAD| 
InpiH grnrTnnnjm 



PtfOfri 



APIE PerTftrtT 1*^FJ<T1 BS?4 

ADT« lypuMAchtdt iu:i> 

AD« CvlhrikciqirBalai DWJ 

A£A4 Constan-PI Rffin 

AtF" 1 IWbA 

AEFT t^ctviraa . B:^7 

AFU ^VT^tuemr R^L 

APll r^HfcuiW BS«3 

AF7A SHKh hr VAFldir BFfA 

AFIA* 3rti^ F^ rrivrnn 1IA2B 

AFtJ rertJfirlAHDi lUK- 

mn Cr^ftipMT BAB7 

Einei rcf hif in IDIMJ B,4[>4 

rVfSE LcHZite «4ndak B.4EJ 

Bllj Chfck *ihilifTr AAF9 

Blip Cr^iif ^4njblF HAFE 

BIW AiTW p4n4?f ^brxJlme MI2 

EIEA3 Vj|^je;>;7U BfiAl 

FIIB: rkw-rnHfrmrtfttHr BBCT 

FIID^ 5nij^^i4^ BBFC 

KHS HAIJStltiCHlFT BtW_ 

ffi« ILLtO^LQUAtfTTIV DCIB 

B];[p pfFi.ppiii|i-tK| Kyf 

S&t J-lA-^foa coiivvram B<^ 

raw f?rfwm{po3| D«B 

RlJU fTiKkffcFKi Br4Q 
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Srnd lcMe« PUF 

^rnd If vmJ hu PMI 

Stfkll tPrtwjul rjBr 

^rxllLdftf^SA F4Dri 

--If^r AT^ FiF^ 

^ii"|fiilk>A FitD 

lA^aHMLkffl FH-H 



Vfij^i4i-irtfr(j ran 

>rarf ui3Hm FjlAf 

Ite^ivc Irvn sen;! Ihjf F7D7 
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Jim Butterfield, Toronto, Ont. 

Thpf<.llogviJi8mfjirmslinnippBM»fliyHlemsri"leiuedaflpr April 1973. which coplairi i rcvift*dlllftchincUngUH^M(>rulyr.0lSYS6docsH'l bring In o ^ijii^jicli.' 

v^ilh a 'period' procnpl, \fE Ihc wtong versionl. 

Nfrtable ftfalures as compared in previous CoTimodoTe producis incliKfe: 

• CHRGOTis noiungef in RAM, "Wedge" lypc Loding must lie inserted ai links t029E and S02A0 .. >yliich is likely lo male lhe|i)b easier. 

• BASIC vectois have 'spljr - new. for exam^tk Iherc aredbcrele ""ftart of Variabl«'"and "Endcrf 
duduigbank nuEnberlarenuLunajminufi. 

• The '"Jump Table" ai (op ot nwrnor) la siill *x:esiitle antf jeasunbly toiislstenl wiili previous ComracHforP produOs. 

• Simple mjchjnp language prdjram* will MTmIn Ihe sparp lit of ROM ^l SOUHI-riBCfl iviTh«jl imutle Larpe prng^jire mi&t be implomenlod cilfKrbyplugiiimemory iRAMor ROM) 
inbanlf la, m placpd in(o anolher bank jpreferabl^ bank 3); iiipplenienTary codewill be needed (o inake all Ihe imdinscompuiiciils hi. 

The lOlowing mapconlflini HAMt addresioj sptolw lo the Bl^Jti/KO; rdfrerii^s lo banks C tc A are c^so sptH-ific to That machine. Musi of Ihc map is of general usafte hrjwevef. 
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iTf-IT'L ^rgnnri irMiih-t rth^wiLir 

lTl-|7n Honlorrc^KTSfrK 

lU Me^e dt Ark priTtrr u vt 

IB M^H yt Ltf briBh I'Ulllt^^M' 

l«3-l^ ll4pnlt[vlflQtt.Wp«drf 

IK'IAe Honta-amiQfy potffW 

lar^l^ HontDTHCHHlaiYLKriiri^i 

IM Hontcircatnlff 

m U4f nl^rw nupr Vtt 

19 Mont i3f JrMrc nusAs 

IVt- 1 VA ln«iiP md# k»^ MHfffl 

PulUlJon <f futM^r un 4rinh> 

OUcUncvfnlumn 
OMnifiDrinv 

Ztt PlewcluHtof n^ 

?M' 'h^S4ah>L4wanlbtri?r 

710 OuLripfl Flff 

Zll liit-if Icppnui^^r 

214 ' bVA in Vl^ hJIbf 

2lfi tiHE^fHl^imr 

2 14 C^invrtl rHKHril rhirw 

Ift "fcvlknvijIfvrT'r^iCTHr 

331 kflvfH IhiH dC k jsn 

331 IcH rdp iricuTTCiii ^iccn 

"m l>ri:2»^r»c:lir.|[q^,lrUiU 

2S6-^2fih Hurf*r« lo*5ni wort vn 

2S6-5I0 a«ctaFFi 

Sli aart [HniH&ive:otdK>ii 

S1I E2T FrifccikaFTiv v^f 

ST^SJU Littk4:tpfftniirN]^trk»4 

an OiqAfrkTpulfiLc^UUj 

fin ^^nrn^H 

GQJ-S>S lUupwMn;irdlciMtvBriiB 

eCb-QU TRIEtft U9NG voTkn| viridHD 

4>4^-H34 ] [friur JLj(iiiP« U II k \MiVt 

Ml-fin Wirrn vbn Jn4( |MV^| 

fitl-«5 CiuncJi toton link iSft^^ 

Mp-£ir lAf^nk laSDBl 

0«-Dl^ ONi^iidiAliU^nltkUifc iSTlCl 

dSri^-S1 lr4^ri ^4lKdHlirtk \t^^Kt 

S5>-ffiS ijpreMiOn Fval hrk |95\Fl 

bSl-tix^i tldKOUThai |ltW£t 

tLM-Ur i.HKJtr nam ilW4| 

f^£A-ffiT» Fk4J-fbcdn»<?r |ri[HO| 

tt?-«^ EmjT irV ^miF 

hu-CibS tmr lint lumbrf 

G^'f-H? Lrmr mul ^dikr 



I12M 

raw 
auE. 

(GO! 

moc 

CBI{1 . 
(Ulj 

miii 

(QI8 
WK - 

tB2U ■ 

CBZA 

g>?E 

ca3z 
oaj4 
mir 
auA 
(HS2 . 

nus 



ca5t 
nsp 



B2A^ 

rtmt 

mi 
rail 

ri-^ir 

1)313 
raiA 

I02 

n2u 

V331 
0331 
033D 

QSaiK 



I 



fiT3-I77 Ttv^iqf^rv l>«TTl1 bvtA 

e/e-t:? BHktAM 

763-769 inq vcctoi |FBB^ 

TTD-TH HHffCtV \EtJH 

TJ^IJ^ OtVf* VKnv 4FaF» 

77ft-777 ri/lH v«lo* IFSEDJ 

7^B-77ij t^Mnm-n(kl^-t<if IFH9I 

79D-TB1 r^nmn I -i-^l| Ul h^im iPJiU) 

71^4-785 hfifi iwiir |F49C| 

74h-767 OuqMT VETim iFflEE) 

7M-TW hii kvy inl mli^r |F9lB| 

THUTII Cfl- vYJUc* IF41D1 

792^793 Ab«i^3nnnaof fferR 

TH-I^i Lwd i^l« 4F7I6I 

7 K^-7!*T M^ m:iLf ^HSH:J 

?iK-7W hk^tiT 47i]n^runil vrtrkr- ^EE^7) 

»)LMW1 ItFitxMrdrf^Hilv^iEtf ^FfllFl 

H>2-U3 hw ciMilrul ^frli^r lEl] I F) 

BMrQD? EECE»fndl%^ vti.4tT |F;»| 

ffl*-*» IEFF-tKi-in'^fv«lFw ^F3M| 
akO-flM lEEEtMidflurvKW |F3f7l 

HIJ-AIJi IKil^lilr LiEkVftlW |F2Afl| 

BI4-AIS SENIw L^^inUH if2^n 

S1«^17 hFFF^^ndal14Hhi<rtrpr ^F?Ut 

niMia LlU^viidUllvKlDf \¥3K\ 

b?o^339 FUt kvt4J AkktHciiddf 

»>i-^'^ Flit (^bct b«e 

^Ufv-U'i FfU *«Dndv; *U tMr 

SSCMA2 VolanolwHcnmfftfuy 

kS1^45i Tbfol*v=*™iTWft»fy 

BM^-OH BADtti DC luf memify 

e9-K{ Ita^ ^ tiMT nif mon 

^ lEEElJflknui = ^||4bM 

ttl V^Utvl, k7ll^Vfrll> 

ffi7 J7D Ulr ifpiripr bw hyM 

B73 TbHflOffte 

V4-17S Ckwm vtckf (iKhI mn 

Wi CfevHlP n^rtiF fliq (Prfwwdl 

BBb-U7 IC-21=C[^nl dmmM^^ 
no RS-2aJ&tAit 

JHI R5-2K HMMhAc Ifv^ 

IK.T31lt^ii^pcHiit^ 
RS^32 Ah n> J puii*i 

MD C^irmir Ihni- kfi«h 

9f^l Tcn(> niilpkA rhir £ai« 

9Ef D-HVmiU. 2U >= 4Mti> lOH-tl 

PCD -u^lNnft. 7AS - m v^l 

EMU fhbrwtrkhtvhwvM 

9(15 Trvkx }D ptifby 

9a»-9K L«ailHoflHy^[jrA 

E99-939 Bk miiptwJ Tib Hkj[tf. 

93»-Ma Kvf bwrd hhni tulr«f 

aff-4S0 ICcfwjrdIm fUlk| 

1 0164017 IMltnvtctof 

lOIS^Oig ItaifltHni^ 

lOH-mr riH iujii{f^n«iix iicj?i| 

7UL40M fb-pnvJl3r(4uclnlAy 

40K-^igi fbvfwd^rK^mnniHffOM 
A I ^-23767 CEWvHltHfiilr)4^ 

i;^7vi-ni^i auftiW-Hi 

40|U-^S47 CrHwJ 

&32tiLA5?47 ScitchiRAM 

SIf 296-33^7 VHk^>{vrWubTbS4a 

^^HUa-UbLb S44ndllilfrt«rlK^/k>ffiH| 
SEKU^-HCrS 4^-j«LvHc;i I iitilM.( A4i(Jbf ^3^ 

iS&:«->«57q Aa^ntrircKipCMihrrulAfi^i^l 
>6S3?-S6(U9 Tn Phi InvfTkr M^^ 6Ii!^ 
lTfftfr-">7CWfi Tn !>Hi iMvr^KT W^MiT B2fl 



QKF-Oni 
IH7!; 

QITC 

CnSU -KBII 



oniA 



owr 

(BA] - 

aiAi- 

mFA ■ 

DKHI - 

1000 - 

DMHi- 

mo- 

LlKHi- 
tCfW- 

ixot. 

em- 



V3jU 



ft3H 

IrJFy 
C*TT 
IFFF 

crtT 

»7CF 



L1AIC 
DDA3 

wtrr 

DfOT 



6525 Tri Port 



6525 Tri Porl 2 



DEOO 
DGOI 
DEOZ 
DEoa 
DE04 
DE05 
DEOG 
DEO? 



NRHi 


%DAC 1 EUl DAV 


ATN I PFN 




L'fl.'*-'IH' 1 %i-iW"rk 


SWJ 1 IFC 




Data DifHiibn Rc^iSef For DfXM) 


Dala Directirm Reiser Fnr DFfll 


IRIJ: 


1 AUA 


IK ALM 


IttE 1 HWh 


rB 


1 Urai>hr& 


J 


IRQ 


Active Inlpfn.pr Regi?Jer 



>Sfi32 



DFOO 



St»3S 


DPDl 


s&h:^^ 


DF02 


&6S3S 


DPOJ 


F;Rfl:if 


DRM 


56*37 


DF05 


SC«3fl 


DPOC 


SG«39 







Keyboard 






Select 




LWT 
Mvit 


Keyboard Read 




Dditi DlTHilori Regisierlor DFOOloul] 


Daid Direc-ion RegislcFror DFOl foul) 




[fela Direflion Ro^sler Icr DFfl2 (in) 






irnust!^ 





S708U 

5?IWI 
fi70!»2 
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Cummudun: B128 KOM KiiuUaea 

TtEliillu-ln^adiiuii 'h)Uiiim4iiklibli>«rLlntnFi9rrnil|Sqmi1i('P 



B«KI 

aa06 



BUT 

am 
BW1 



BAft 



BAZ9 
BU$ 
BdD 

Saw 

an 



HMA 
STpCH 



(BCT 

nun 

UuKb 
BKD 

mn 

B"IF 

rsi 

JTDB 

WHO 
IflW 



jijFTiia WflFmsan.OiU wr 

MHtnfeVt0cn lunLvd 

Adknvrrtm 

^mtn (run aavflatn 



H15 



BfiEd 

anc 

K04 



Prtnr-nunlnwfiDiy' 

ErHiDurlriT 
PrtnLiH number 

dHlmn ilnrf 

RoiHVF HipBl far 

FlPkJ OA^IC IkPtF 
Cnnnm] daparhw 
P»fca«liP«PJfl.GO!U* 

5w1ll4llJ(lftp'' 
Clim ■Hinfifiar* 
iTftt TILSir «fikn< 

'on a iFdy tpKc 
l>Uihh iL.hrT4 

pBtorm ^EW| 
P »tow CLA| 

mQf 

NEOI 

STW) 
END! 



if** 
HftA 

vtor 

BIT 
R15 



SOAI 



BOTE 

na 
ncE 



MOE 
M77 



rVnFFtn 

PvkFin 



Pvknn! 



Ptfkrm 



flmF 

am 

0OTa 



RUN| 

ouut) 

REM/EliEEl 



44 q^ 

3552 
MO 






MCI 

9flir 

Qsre 

»feH 



wc 



{M fiu^rpoini rriifTtaf 
P*rlirm|U:T| 






l>tkni 



DESFCetJ 

PRINT^T 

PRINTI 
IN pirn 



Pr^mfl A input 



He*™ 



FVrniJi 



rcnonr 
Pericn 



HtADj 

"¥Arn 

tEVi 

LOAD] 

□PEh| 

i:l(S£| 

UTALOG] 



F^E!^ful^ 



pErfwm 
F>rfwm 
Per+iim 




DSjVEI 

DLOAni 

bAML} 

BLOADI 
HFJDF1}| 

DOEMf 



P^fAini COUHT] 
corn 

rF^Aw1 
BAonjpj 



PerfEm 
Ptftom 
HKhiTH 

VikHifPlintwwv 
KV4li>tfr INIJT] 



CV4lkH4t 



QRJ 

Ahbj 

fOHFAItq 



Array ^tp nuMn 
FIcal'f-xn] 



9IAT 

9D4A 

3C07 

9E4D 
!IF5t 

arcA 
Aonn 

ADDO 

AIJF-9 

Ai4a 
A3ia 

A22F 

AZBL 

A3tH 

A«3 

A50D 

AS3? 

A54L 

AE7A 

ASR^ 

ASS9 

AhA^ 

APAd 

ARFR 

A731 

ATM 

ATDfl 

AjmS 

ABIF 

AHAB 

Mt^ 

AfiGE 

AADI 

AA^ 

AU^ 

AB13 

ARJ=IF 

Aftyr- 

AttAh 
AD!i[3 
AnP=^ 

AF^r- 

AFT-'I 
»2C 
fURA 
B4FJ 

B3H 
■EW 

B53E 

BTtB 



&43U4ie |l-TbJ 

&^uaee [Pus] 

F4HI-I1M 

Oi«t tSfftr irn>de 

Ev4lijM( [FtEK] 
F^iluilp|«Hrirt^ 

E^«lu4lE UK?] 

Fj-Aliiiirp FT> ilM|iK] 
EdtLU 4tvb4i«ibTtf«o 



AB 



Erkhaf« 
P*<ntum«ri 



5QR! 



F3P1 

Rnol 

TiN 



F^4luAl« 

F^lf^lAt^ 

ti.4ludrr 

ErHfllufllr 

FuliuLr 
Pfrtam |PI_OB^ 

c>rikjiLt|.^nt[ 

SfAn and sd up itriit 
Bdlldftnnf Mg mCnury 
tecird hmdMEd €nii| 

RrjtliLA]^ \S\ 

^'A\h\M^ V.4L 

AbuLdEr JyEHTHL ntnn HOLT 

r-*H-h^Bi> "rtjWtirhn 
f-l.n. DflfTEl 
Lrilinvpwfr 
rnfcnri <mffT U3lh<^ 

F.r^iinit' I rJrfn 
E^AJtii^t! rkjjnfftC 
C^cck nimiTic mnlF 



B\2t ainnEr^Mw^FiA.sN:4:ruJKeit97(i 

BAH HuAtricLh^k QBS 

B\G? y4 rihnl rrFtn lAC E?Hft 

BAH 5e1 t^r.1 ffCfTi 160 iHHt 

aA7] ^ Liad^l rrun J2i EK^ 

lu.7i S«4t«i^h IS^ktn^ EPIM 

BA7D Rethink 1 BlU 

BAB2 Mbank? F5DC 

H3T 4 UmN 3 £SE« 

BjUC S«4 hiihl I e^ BBKC 

BB«a a«t#iVff« f9EF 

KM Uittv«ton|»23ai BIFC 

V£l BAKI/airttTivntyirwi £9|^ 

NrinmeASK:Op«i FAK 

^-ffiiFmFt\>FrrrfH €AfH 

BBEE hiteis&itiKZlnFul V^2t 

IQt4 firtoraiBASKoukwi U^ 

lur^ T^if4iriiiFi\^M' b^i-^rpji^^ rThAi 

nrtHi ht^Fm h A>hr rnnn^i^l-r^ir^^il FRR^ 

B^ [^ffflMTi BA^ [JM EBCH 

BtHC f«f*jrm tiASK Sflit FBE^ 

Vis &hj( ui flt-yvrriAHCi/o CC34 

EJHU KcrwL FCG? 

EJ-ID Sh fipliia iTHcta ECAF 

EI60 in L4] CBT .wtr-Jr KM 

BBS Oi«)utbfnin ^2l 

DOA Ccirtnlhfydmul E£S^ 

ail itcv«i»)'Wo' ten 

e3l4 Cunvfu^«P^>n ti^m 

B3I CumU/f^itt FJTT 

EH4 M^»4l traS 

KJ4A Honv/cMw tJ^n 

E3SA -bb A t4±i ■4/cl«r I^T'IF 

1394 rwFnfl^rF*5Til EF27 

G1B4 UnvMb^^Hite eF?^ 

UHII icinibM EFai 

^BA DHafiurmk Q"*: 

UF^ Clwrk dvl Tif linr RRI^F 

RS1F lACiie1lwrAi> FFCb 

t332 Oii^iHfvltflMk^ Ehl.l 

flSj^E Utokvi^/ Lj-L^i^ E^F3 

E^IC luulp Ihid run mo 

F:^^!^ tw^ipln kih K14A 

E.&5fl liBcrlaihw Klf-b 

S£D brlfltoalin* FDFT 

£&94 Fl4Hrl|til FiCfT 

t^A^ FiWlH FII3 

F^PF 5c«)q(kwn FI3t 

R&F.^ FiufclrvT'^ni Fl^4 

E&E5 DtuUpHrHlMiq f|SF 

bTDE lf«« FRrw ?n?g Ixv llf^ 



bcipCHWtlK'e 
CarKPl e^jfir Wfl 

%HM|[im-rrtftl 

^ Full ILJUII 

irukltbyt 

PlHtttM 

^ trtJPVlUi^nil cuncT 

(*Vr4vawKivw 

liormfll chtrKt^rHJ 
rihTiCel iific insen 

^ rBltOirL«-n 

l^fwl -^ I hin Mr\\ 
VFffl^ knrwit: Irw 
^FGPn Ln^AC^ hiTlh 
ftmlrDl k^ v«c|un 
I^maW M-i ^^p4] h*f ^PhP 
[h4iul[ k^' u^rdi 

(RTctinffdbfWtyp 
HciniEDfirip 

BftK«irr% 

rrrfMiFlh] C4i4lifBA5IC 

hliii^^-r 

Pl^nl ^iMflF^n mart 

Ilv«|]lrfh«idlii 



FTfl 

F2)D 
FZH 

paa 

Fr^ 
F2:7 

F3U 
F2*T 
FT*B 
KiA> 



Frriiffni 
FpTloTm 

1uTm 



I 

tl 

J 

Q 

1/ 



Pnfil ht 



nHfTutyctu^i 

S] lEud^&i^ 



rwA 

FJtl 

nDC 

FW^ 
F<tE 
FS44 

n^j 

F&EC) 

Ffise 
Fcsn 

FCK 
FBTF 

nuft 

F6BF 

FTflT 
FT** 

Fwr 

HHEb 

F^39 

FttT 

FAFr> 

FWI 

P>H 

IW9 

FMA 

FTDA 

FBiF 

fb:b 

FB!D 
FSO 

FBrifi 



Prim hn diiH 
>^VE»frv:/t«mpJ 

4.V1IKnhit4rk||P7 

nnfannl OT 'l^k status 



FOF 
FEJn 

FW9 
FK4 
PHA 

FFPTi 
FKJA 



Ffnr I 
Prinli 

iHri EEI wmrr^Hrf 

ReJCrUtA^ 

Prvpan lUltrin 

Stud E££ MEfml 

Snd' 

5«d' 

SHdKEIb^ 

tlft^^Ji^lFFFIw* 

Off-Fi RS.113 

UnvBftt^ lnir> ASd 

ai:^v^T^l^ PTIiLl 

AIL?r^«KWbf 

□utpd 
CoiPHcmpm 

hwlHMlWf^lA 

U^rl-Priflik 

tatcMtMullhO 

Iwl 
5«^ 

RflHl unw III d«T 

Fit »tf [M i-nliy ^nifc 

IVwprivwff 

r^Nicmr? 
SrihiHiMnKUn 

SA^ rtod bp ol rnrnu)' 
SH/ PAd h]Ct«n at nHnpFf 

IRFJ iriPfnjpi 

MvnpiAnni 

Wkidivk4vn^ 



Hif I k rriniJpf vjumhin 



6526 CIA 1 



6S45 CRT Controller 



nRJ>n 


Inr^v-Pr^^ce&HtT DalH 


oeoi 


K 


K.^ 


X X 5EMAPH 


Busy 1 


DW2 


Ddid DlTCLluii KcHi>JEi fm DBOO 


DBOa 


Daia Dir^ion R^isl^r Ff^r DBO T 


DBOD 
DBftE 
DBOF 






Unusfd 








1 IP 1 








Uniwd 








Unuwd 





56065 
5606G 
56067 



5*077 
560 78 
56079 



6526 CIA 2 



DCOO 
DCOl 
DCC2 
00)2 



iLdLDdldh/Oui 



UseiPorT 



Oiti Directbii RtniUer Fgr DCOO 



DiLA rsreciton R^^iier FtH DCOl 







UnuHd 


n 


Dcoe 

DC07 


- 


Tim*f B 


L 
H 


DCOB 

Dcog 

DCDA 
DCOR 


; 


Time Of Day aock (TOD} 


VioSec. 
Hour 


DCOC 


Unused 


DCOD 


B^ ^^^^^^^^^^^^^^^^^^^^^^^_ 


1 AUrm 




DCOE 


Vrna^ 


DCOF 


TOD 


— < L-Fyctf 1 : ■ 


1 Tcnti 
1 Slon 



56320 
56321 
56322 
56323 

56326 
56327 
56328 
56329 
56330 
5633 S 
56332 
36333 
5031 
5633,^ 



6551 ACIA 



DDOO 


1 Diia RegiMcr 


DDO] 


IRQ 

Sli>n 


nsR 1 nrn 


Ready 1 Efror 


^ 1** 


DtW2 


■olBira 


Ok 


Spwd 1 


DD03 


Tarily 


Echo 


IRQ 
T* "^ Rt 


DTR 



S6577 
56573 
5G579 



D800 
55296 


35297 


Typ\ca\ VaJuc 
lDei;irna3) 


1 

. 


Hnhinnrai Ti4s4 


IO*orl2fioTl27 


1 


hpnwnlaf iJ^iar Uisplayed 


ao 


2 


Mori£unld SyiK ru>itiuii 


&3urDBur9G 


3 


^ SyncWidih ^ 


KrrW 


A 


Vrrlicil Totil 


2Sc*3lofM 


5 


Vrn Toial Ad^jH 


Soifiar ] 


6 


VfTlicnl HmijIavHl 


» 


7 


^ert. SyrK RjHTidn 


2Scr2»Qr3D 


B 


Mode 





1 


.SranUrtH 


nnr7 


10 , 


CinstaSan 


56PilinkkiHVa6|underlLrf'« 


11 


Cur^i TrHif 


13 WT 


12 


H 


n 




n 


t 


H 


H 




IS 

, 1 


L 


u 


H 

^^_ 1 inKi iia- 1- 







]1 


^^ '-vfltl rfn in ^^— 



DAOI 

DAi)4 
DAOS 
DAM 

DAOF 

0AL6 



Ifov ft-ffurr arr WnieOnly 1 4' I S Bii' fead/Wt^r 

l&'T? vcRulOnlf 
Itdiilers ro. Haii<riSchui^ai«[tirnirvor niovrfk 

6581 SID 













Saw 

Tipfiih 


Ring 1 
1 M^ \ 


1 Kev 


Atlack 


Deciy 


" 


Sustain 




Release 





VQJm i Modulaling Frcq HI 



Vdunc 



55809 

55812 
55813 

55fil4 

55823 

55»32 



Th« Transactor Vohjm«4 ItaueOS 49 



VIC 20 Super Expander (12 1 1 A) 
Memory Map 



Chuao Chee, St. Catharines, Ont, 

Compiled 1982/03/29 
OriRinallvpublishedmCUMHLJTO 



General Input ^Oulpul Rouilnc* 

Vector: RESn-(SA(M4| 

Vector NWUiA077j 

RCM idenfififaiinnCaOCBMT 

Tabic: Kinclion key numb^n 

Table: inilial Funcriun Ycy cScfinitioiib 

RESET rouLine 

NMI mLPlne 

A08B -AOBE ParseKEYtgel parametersandchetssyn^) 
A(KF - A131 Dispiiy all function keydtKnitioriB 
Alio -AllC Prim" *<hrS(34)andai^ optional ■+' 



AOOO -AOOl 
X{K12 -AOOl 
A004 -AOOR 

AO09 AOID 
AOH -AIM3 
A044 -A07S 
AU77 -AU8A 



AllD-Aiai 

A132 -A13S 
AI3€ -'aI3F 
A140 -AH9 
A14A-'A1VA 
A17B -AlBO 
AIRI -AIBR 
AlBF -A2n 
A2U -A237 
A23B -A2AI 
A2A2 - A2CI 
A2C2 -AZC7 

AlICH -A3 17 
AMS -A336 
A:i/tT -Altfi-S 
A3G6 -A:1«9 
A3fiA - A37I 
AJ72 -A3f>4 
A395 -A3A5 
AJA6 - A3B3 
A3EM -A3KL 
A3B4 -A3B7 

A3FJi -A^n 
A1F2 -A3FC 

A3FD - A40G 
A407 -A4B0 
A4BA - A5{I3 
A504 -A529 
AS IS -A5D 



Print 



rhrS(]^y andar optional - 



Tabl«: ASCII siring foroulptit {'Vty hickwirds) 

TaWciASCJtsl'irsforDulpul r" ' chrS03V backward?) 

T^If: \SCIIsiniigluiuulpuir" * thT*(3^V backwards} 

Deieir LUireri lunctlofi key urlriHlkcyiiiJuibci in X) 

Inserl stnng inii> fiinctkon key definition area 

Lotaie fuiKtiin key definilion (key ' in .X, return ii^cjex in .¥) 

Table: new BASIC keywords in ASCII form 

Table: uwlors mrre'ipondmg K> new BASIC lokens (SCC IC IDDl 

Enitiolizo kornal vectors, I/O, RAM 

Tabic: kernol vceTors (L.H) 

Wirm sidTt luuline 

Uuipul a diaracier \0 devlw 3 (chai In ,A) 

End music mode 

lnter;)rei kf\t»oard mairii inpul 

TaMp: keyhaard irialiix code tor lunctiori keys 

Table: ccHiversion patlEin fDrfuitclHjri keyt 

IRQ routine 

Inpulachor rrom any dmcc (device numhor in W^ 

Quiputa^hdj loan) devk:e(chaf in .A,dc*1ct nurnin (9A) 

Inpui each cnar iTom keyTxHTd txjffcr 

Handle RUN" key 

Handle RETURN' key 
Inpul fmm rlpvire 

Prinr an error mewaftp in CJWPHIC mode (srrr>r lokeri m A) 
Lcitkally analyse BASIC source line(iTflniljte lo rokens) 
Fiiii[ BASIC lokens in ASCL form 
Stan new BaSIC ^loiemenl 
Handle n*w Lolran (SCC lo »D6) 
A52A - AS3A Get and eviuale an eipression 

ASM - ASHA Handle newfui^dion lokens [JD7 10 iDD) 
A^ftR -ASH6 TaNe;B\Sirvi^'irrsfnFR.iiM 
A597 -ASA^ Oiarigft BASIC vectors during RESET 

Miulc RuutliLO 

A5A5 - ASDO Save currert sound laDle lajdrejs of table in .X,.Y) 

A5D1 - A601 IRQ music driver 

A602 - AC2S Table! conversion for note index to frequency 

A626 - A€E5 ImeTirH mii*ik^ rnndpcharKlersfdnir in A) 

A629 -AGa3 Eiecute '0" command dHaullS 

Kictute T command, default 

Exeoile 'S' Luiiimjind, defajlT 4 

ExefUle V con]rsia!id,di?fdiili7 

E(ecuW K comnand 

Eseaite 'P' command 

Ktenile Q' commarid 

Play rvw nole(nole iruieic in Y) 

Save ^e^^ sound lable when previous note finishes 

ComnK»n rdurn rouljne 

Pld> nuns A' to O' 

txecuie '■ command 

Execuie 1 command 
AGF.& -A6EC TaMeJconversbn lor notes 10 noie index 
A6EC -AfiEF Table: ([^version for octave lo base note irtdex 
A6F0 -AfiF9 Table: lonverskmfdTlenipnloduralirinijilfies) 



AG44 -AG5D 
Ae^ - Ae74 
A675 - A686 
A687 - A693 
A694 -AG9B 
A65JC - A6A7 
AgAS- 
A6AB- A«^3 
ACM - A6R9 
A6RA - AGCD 
A6CF- - AtDA 
A6DB-A6E5 



AfiFA 
A6FD 
A700 
A7I4 
A71C 
A71F 



-A7iH 



-A72B 



Poralng New Command Rautlnca 

Look foi and evaliate first l -byte and two Z-hyte piramelers 

Look brand evali^aie Two2-b>te parameters 

iiwk for and e\'a!Laie one 2-t^1c parameter 

Save one l-byte parameter (paramelei in A, index in Y) 

Lookbr and pvilnaip fwn ] -b>ip p^irairirters 

Uwh for and evaluate one l-byte paramele' 



A72C A73F 
A7-10 -AVCa 
A763 -A7A4 
A7A5-A7BC 
A7BD- 
A7C8 - A7CE 
A7CF-A7m 
A7D9 - A^EJC 
A7t>D A7K9 
A7FlA^Ae09 
ASOA-AftlO 
ASU -ASn 
A8I8 -A81B 
ABIC -ASIF 
Afl20 'Aft23 
A824 -A»27 
Aeafl -A842 
Aa43 -AS46 
A&47 -AS4E 
A84F -A8b(^ 

A867 -Am 






Parse GRAPHIC [flei parameter and ch*^V wnlaxi 

Pajx CIRCLE 

Pdrac DRAW 

l*arse POINT 

Parse COLUR 

Co To execute commands aJte* par^ir^ 

Parse REGlO^ 

Parse SCNCI-R 

Parse SOUND 

Parse CHAB 

Par^e PAINT 

J'arie RFOT 

Parse RPtlW 

Parw R-SND 

Pary RfOL 

Parse RGR 

Patw HDOr 

Parw RJOY 

Look for Elfbl l-byKparamelirr 

Indirpcl |ump to execute new i:oinniflnds (puitTln lu jiaraiiwler 
save area in .X,.V, command index In A) 
Table: vector lo eiefute nev CDmmands(H| 
AB79 -AB8A Tabic: vedor ici execute new comnnands{U 
A88B -AA22 GH«!ute GRAPHIC 
A8AB - A94E Handle GRAPHIC U3,3 if pievious wasO 
ASD4 - A942 Transfer BASIC program lo above (2000 and eiiecute CLW 
AW3 -A94E Wiikeicreeiial *lEOOaqdi:hj»roclfr4eial$1000 

MAV -A^AT* HandlL-UK^PHlC4 
A967 -ASAB Tranafer BASll^programdown lo old location andeaecuTeCLR 

A9AC - A*B7 Handle GRAPHIC il previous was 1,2.3 
Set up prnj^r GRAPHIC screen 
Expcule RGR 
Exccuic COLOR 
ErciuTc REaOS 
Execute RO^ 
bljtecuie KLKJT 
Execute POINT 
ExwiteSCNCLR 
Execute DRAW {CTOX.Y ..J 
E5(f^jteDHAW(C.XYT0XV ..) 
Excculc SOLND 
F-SB-Jit R3ND 
Execute RPOT 
tjiecuie KPtN 

P!q< asingie point from pMimetex save area 
Plol i smiile pcHni from bosinninij scaled XY coordinates 
Set lip pninler^ tn rhar and mbur memory 
Sd v4> poinlerlo <«luur memfiry 
Dra;* a line ivilh a nc^' starling coordinate 
Djavt a line ilarlingfrom previous coordinate (using a i/ersl^tn of 

Bresenliam^ DDA idyorimm) 

hliecute CIHCLE using principal of digRal dlfterenilal andysei 

(DDA) 

Canverl srartinflanBle to radians 

OrvideFAC'l h^lfi 

Calciilale new scaled X and Y conrdinals oi locus 

Ditciilatc unit offuHlinKs scaled radius 

Eitiule PAKT 

Crteck for possible new lower txxind pivot coqrdi naif 

Save pivot coord male 

Check lor possible newupper bound pnot coordinate 

Check it able lu PAINT acoordinale 

ChPok If able In PAIM acoirdiiiale (X,V in A,.Y) 

Hove l>eginningscaledX,Y coordinate To -A,Y 

Check if coordinalchoa been ulrvady plolled on 

Mo\e be^iiuilng »caled X coord Inajc (o I he rlghr 

MD\e beginning sciledXcjCHdlnaie Z Eoiheleft 

Ra^KORMULAUKJCOMPLEX error message 

Execute CHAR 

Fjsenile RJOY 

SeiupcofT«iVIC(h[p«T«»n r^^lrrs 

Save number of ™ordinat« and colour re^stei 

Save colour regijlcr 

Copy iKgiiiniiiiirruin ending 3calnlX,YLuordinaic 

Scale fi ond Ycoofdinaies 
AK76 - AFBO Scale X and Y coordinates lo Ihe range u to 159 

(JC=A'CQordinjle'2/2S6i(iiumberofCQtumnscif roi^sm A] 



A9RS - AA22 
\A33 - AA2& 
AA29 - AA6A 
AAOS-AAM 
AA85 - AA»B 
AA8C - AA£6 
AAE7-AAF1 
AAF2 - AB12 
ABU -AB22 
AB23 - AB34 
AB3S - A0$4 
AB5S -AB69 
ABtJA - AB76 
AB77 -AB7D 
AB7E- 
AR86 - AfiE:4 
ABE5- 
ABFA - ACOA 
ACOB- 
ACll -AC9Z 

AC93 -AD12 

AI>13- 
ADI9-AD22 
AD23- 
AD39 - ACGB 
AD6C - AtJDE 
ADDF- 
ADE8-AE01 
AEI}2 - AEOB 
AROC- 
AE0F-AE1E 
AEIF - AE23 
AB24 - AE3B 
AE3C-AE44 
AE:45-AE5I 
AE:52 -AE56 
AE57 - AED9 
AFDA-AFU 
AF14 -AF33 
AFM - 
AF39 ' AF3E 
AF3F - AF4: 
AK48 -AF75 
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AFD1 


-AFBA 


AFBB 


-AFCE 


AFCT 


-AFEZ 


AHl3 


-Aht5 


AFEfi 


-AFE6 


\FE7 


-AFEE 


JJ^EF 


-AFF6 


AFF7 


-AFFA 


AFFB 


-AFFE 


AITF 


-AFFF 


DD24 




0024 




0024 


-0025 


002G 





0062 

(m2 

0O61 
OOGS 
0066 
UUbT 



oooa 

CO&A 



0067 
flMA 

0066 -0O6C 

006D -DOOE 



0DO9 



00li9 
OOftA 

006C 



-006C 



-ook: 



009B 
<X)9B 

OOHU 

oose 



rnqp 

U09E -0O9F 
00 AC - 00 AD 
00C3 
U0t3 -OUCfl 

oore -ooKt 



028F 
02 A 1 
02 AZ 
0ZA3 
02A4 



-02W 



02A5 
0ZA6 
D2A7 



TaUc: ^cijIut II iiiaj>Yi.gurdi(.rtir (ULifUur iif?ii^[jry(L) 
Table: \ecior It map Xoiordiiialc to cnasatief memory |L| 

TaW*:\ecloT K mapXcoordinaielochaFacte! rnemofy{H) 

Table: bir ^t ior catQur memory 

J.iol uiied-canlains 5001 

Tabic: hit rririsk for hiflhrpi tnttifi 

TaUc: bil masktor muJticolouf mode 

Tabic: tyt^^A [a plot in nuJticoLcFur mode 

Table: iurivH^i"*n tattw for VIC dil[i Mreen regJsLers 

(noi u&e^ - cotVains lAAj 

General HAM Area 

Ni I nihpf nf cfvtrM r\n\f< 

FlagJColourTegisler mode {IFF- multtcolour, S00 = higrire3) 
Polntcn nc%v atari of variabjea/fttari irf BASIC iiidiiury 

'fciiipaicdfof bulldliJH ViCililjj rea'^w^ ' fof tjullding charaner 
tyre / lor savnig start trf BASIC |lj 

Curreoi Coordinate* 

Fnriing STfllpd X cnnrdiraTi* (0 lo 159) 
Ek^nning teamed X coord Jna[e(Lllo 159) 
Scaled Xdilft:rcnce(ob54lulevdJue) 
£iKlLitt[H;aleVLuu4dljidtt(0to 159) 
Banning scairt Y crordmate (0 to 159} 
Scaled YdilleTence(at»olutt!vaJue-1) 

For Scalinfl CooFdinalen 

Multiplkcind-I 
16-bir produci 
ll}-bitjiu]ii|jlitf 

For DRAW 

Scaled X unji dirwiinn-l 

!va|pd Y iihJE dir^'lton 

Sumber oi scakd Y \iTUii hit \o plol before next scaled X imil 

((oiinr up) 

^ull]beJ ul puliib let llu ploi (coun[ up) 

IotPMYT 

ladti^ [ivcil ronrifinalw ^ave area 

For CHAR 

Current rowlO lo 19) 
CunenT column lO lo I9J 
LeriRih oj string 
E'olnler string location 

f>neraTRAM Area 

tadex: heginning of cuirenl fumliciri key deRnJllon 

Pointer currerv thar vi adaress / byis in char sei / posinon In 

sTFen memory / desbnaUon of ayre '>1 BASIC program ro iran^er 

ladex; ^ id ot fuiciion ke\ definiiion aita 

QjrTpnt lurjclbn key numbei / lenglh o| current lunclon key 

3ring 

Length o^niTrenifunciititi Iwi smg [count down) 

Polnler: bvLc in colour mcmuiy 

pDiaier: curreni byle(fkincLlon key dcftililori, lape. scrolling 

Flag: ^ fiavt rransferred BASIC program lo a new toubon 

Pointer: kernal sel up / cuTreni music labJe ' parameler save 

area (i003C) 

Rilnter: lop of BASIC memory [uiiuallv same » S02fl4-Sr)2gS| 

Far KEY 

Vectori mieiprei keytx«nJ iiipui (IA337) 

f^mber ol byiesialten by iuper txparxler ir h«h memory (S»i) 

r^jmberol t^haraclcrsinfunciion keyddinilion 

lailex: current byle of function <ev sirinfl 

LeniiTh ol function kQ siring (airtouni lefi lo oiiipur) 

ForMuak 

pEevJoui character m iniikic mode 

Muaciiiode[Kiu = on] 

Screen etliolS50= on. iOO=oin 



Q£AG 

02A9 

02 AA 

02 AB 

02AC 

02 AD 

02AE 

02 AF 

02 BO 

02H1 

l)2B2 

02B3 

0?R4 

02BS 02BF 



02C0 -U2C2 

G2C3 

f>2C4 

0>CS 

02CG 

02C7 

02C8 

02C9 

02CA 

02CB 

020: 

02CD 

02CE 

OZCF 

DZDO 

IBDI 

ieD2 -02D3 

02D4 

02Dfi 

02D7 

02 D8 
UZUP 

O2DA-02FF 



Currenr \oic{^ (sound regi&ier-J) 

Currenr note iradex 

Curreniduratkinfiilfjcs) 

Curtenl sound amplitude (volunie ^ 2) 

CuTFpnl fiTlav* (base nole index) 

Voice I naleindrx[ ■ 130} 

Voice I ikiralinn counl dohn (jilTln) 

Voice 2 iiole index { + 480) 

Voice 2 durilion cmmi down (jiffies) 

Voice i nole index 1 H-S80} 

Voice 3 duraiioncouni doMn fJifHes) 

Voice4noif*rKlex(+*ftl) 

Voice4durd[ionci:iunldo\^'n[j]f]i(f&) 

ffor chponaion) 

Far Execution Of New Comrauiili 

Jump table: execute new commands (JMP 5Afl4F) 
Cjrretit MCchipldl mafgin regjsier 
OirrenI VIC chip nip nurgin rp^clpr 
Cunenl VIC chip numbef of columns regisloT 
Current VIC chip number of rows regiser 
Current rovj ufturaor 
Current GRAPHIC mode 
(lor cx[iansion^ 

Current colour reflister parcimeitr fwhllt plotlinrt 
Cunenl screen colour 
Ciirreni Iwrder rolnur 
Oirieni charactei- colcair 
Current auxiliflry colour 
ladcjL; t'af ainctet saveared(wlUleplLKUn^ 
Currem character set vjdre^s paye 
UamI cti^rocter set addnss page (SHU) 
Pointers old limil of BASIC memoiy 
Old screen memory page 
IjslSTdtfd X CTHirdinde(Oto 1S9) 
Listecakd Y coordinate (Olo IS9| 

FW(: iOO , DRAW C.XT TO, 10 1 - DRAW C TO / current num- 
ber of 0111 ol rati j{e [:mjrdiiidtes(SO0=wMh|n range) 
Old number of oui of rangecoorjmaiw[*00 = wilhin range) 
Imlex: paramelef save area [while geJliiigparanwiers) 
(for expansion} 

OfwrMlag System V«ctAn 



0300 


-0501 


Vector: trror mcaugB 


(JA3FD) 


0302 


-0303 


Vector BASIC warm Sarl 


IJC483) 


0304 


'0303 


Vector txicallvanalvse BASIC soiin^ fine 


4SA4U7) 


0306 


-0307 


Vector: prini BASIC tokens in ASCII bmi 


fiA^RA) 


0308 


-0309 


Vector Mart new BA5IC statement 


(iA5[)4) 


030A 


-030B 


Vector; ^T and evaiuatr an fUfve-^ion 


(IAS2A) 


0314 


-03IS 


V*ctor IRQ 


(»A3T^ 


03]« 


-0317 


Vector: BRK Insiructron 


($A2C2) 


03IB 


-0319 


Vector: NMl 


(»FFj\D) 


03 1 A 


-031B 


Vector BASIC OPEN st^eoNnl 


(*K40A) 


03 IC 


-03ID 


Vector BASIC a^SE siatemeit 


(SRtlA) 


031E 


-03IF 


Vector *el input 


(SF2C7) 


OJ20 


-0321 


Vector set outpul 


(SF309) 


032? 


-0123 


Vector fpsrore 1/0 


(IF^P*) 


0,124 


- 01? S 


Veclort inpulacharai^iFf 


(1AJ95) 


032G 


-0327 


Vedon oulpul a character 


(SA3A6) 


032S 


-0329 


Vector: icM 'STOP' key 


(5F770I 


032A 


-032B 


Vector: BASIC CETT siaiemenl 


l»FiFS) 


032C 


-03iU 


Vector abort I/O 


(SF3EF) 


VU^ 


-032F 


Vector usfr BRK instrut'lion 


(tA2C2) 


0330 


-0331 


Vector: BASIC LOAD stalement 


(SF549t 


0332 


-D333 


Vector BA^ir SAVR y^yemenl 


{tFG85) 


0334 


-033B 


(for expansion) 





Save Ana 

033C - CJI-a Save area parameler passing / pivot coordinates (PAINT) 

CIRCLE 



033C 

0347 

0349 

034B 

D34D 

034F 

0355 



-0348 
-034A 
-034C 
-{f34E 

-C353 
-0359 



liHturXorV 

Okl scdcd X cooidmole en locus 
OkJ ^dlnJ V ciAjEJJridle on knus 
New scaled X coordinate on locus 
New scaled Y coordinate on locus 
Roaiini( point urtjt off^ K crrordinate 
Floaling point iimt offset Y coordinate 



i 
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Instruction Set Summary 



Inatr 


Addresfiing 
Mode 


Assembler 
Forniit 


Operallon 


Opcode 

Hex Dec 


^ . Clock 
^^" C/cle. 


Sralui n«g4«ter 


1 

-P Initr 1 




ADC 


lininediate 
Zero Page 
Zero Page. > 
Abflok/t* 
Ab&otut«. X 
Absolute, Y 
(JodireU. X) 
(infllrecq.Y 


ALX ooper 
AiXaddf 
ACX; addf . X 

ADCAOOfl 
ADC ADOR, X 
ADC ADDR, Y 
ADC (adbr X) 

ADC (acWi),y 


At ^ + C— A, C 
A*iaddiJ + C— AC 
A+|addr + .Xl + C-,A,C 
A + |ADDR>C-.A,C 
A + (ADDR+ Xl + C— A,C 
.A*lADDn* Y]*C-* AC 
. A-f [[addr + .X + 1. addr* Xl]t-C-*.A,C 
.A+[leddrTl,adorJt.yj^C- A,C 


C9 

65 

75 

6D 

7D 

79 

61 

71 


105 
101 
117 
109 
125 
131 
97 
113 


2 
2 
2 
3 
3 
3 
3 
2 


2 

3 " 


N vId 1 1 


C ADC 




:AA- - - 


f 




4 

4 

4' 

4' 

6 

S' 








AHD 


Hnmodiate 
Zero Page 
Zeiu Pd^, X 
Absolute 
Absdula. X 
Absolute, y 
(Indirec:. X) 
(IndiracO.V 


AND addr 
AND addf. X 
AND ADDR 
AND ADDR. X 
ANDADDfl.Y 

AND (addt, X) 

AND (addr) Y 


An# — .A 
.Aniaddr]-*.A 
Anloddr- XI -.A 
A n [ADDR] - A 
AnJADDft+XI-.A 
AniADDB + .YJ-'.A 

,An||addr+ xi-i,addr'f.M|- .A 
Aniladdr+l.addrj + .yi'^.A 


29 

25 

35 

3D 

3D 

39 

21 

31 


41 

37 

53 

45 

61 

57 

33 

19 

10 
G 
Z2 
14 
30 


2 
2 
2 

3 
3 
3 

2 
2 


3 

3 

A 

A 

4" 

4' 

e 

5- 


Nl VlDl 1 I 


: C AND 




^ - -1- ^ -1 1 










A5L 


Acci/nulaior 
Zero Page 
Zero Page. X 
AbsdoLE 
At%dulQ,X 


ASLA 
A5L addr 
ASL addr, X 
ASl ADDH 
ASL ADOR. X 


.A(-)-.A .0- bitO,bit7-C 
aacrJ(-)-iaodr] 
aOdf+.XH-)- iaddf + .x] 

ad:)R][- -•iadori 

AmR-f XH-)- iAODR+Xl " 


OA 
OG 
16 

OE 
IE 


1 
2 

2 
3 
3 


3 

a 

6 
6 

7 


N \/ D j 1 Z 1 C ASL 




^ - - 1 - ^Ir* 




— 1 — T" — \ — ru 






BCC 
BCS 
SFQ 
BNE 

eui 

BPL 
BVS 
BVC 


Relative 
FWafvi 

=le*aiiv8 

Flelolivtt 
RelaSvfl 

Retail va 


BCCopef 

BCS oner 

BEDoper 

BNPopsr 

BMIoper 

BPLopef 

BVSoper 

BVCoper 


Branch on C = 
Branch on C '•I 
Branch on Z-1 
Brarhch on Z = 
Brajxih ar^ N • 1 
Branch on N - 
Branch on V - 1 
Branch on ^ - Q 


90 
BO 

fo 

DO 
30 
10 
70 
50 


144 

i/e 

240 

208 

46 

16 

112 

80 


2 
Z 

2 
2 
2 
2 

2 

2 


3* 
2' 
2' 

r 

I' 

3' 
3" 
2' 


N 1 V D 1 2 |C BCC 

-1- -1- -n ocs 




A* BrancJiea **^^ 

'Addi ifb'anchio "*^ 

sarriBpaoft ?S' 

■ Aod 2 H tyanch to ^P^ 




BIT 


Zero Paga 
1 Absolute 


BIT addr 
BIT ADDR 


An[addr] ;brt7-lsi,bir6-*V 
.AOiADDR] 


24 


36 
44 


2 
3 


3 
4 


M V D 1 , 


Z C BIT 




SS - - J 


b* 1 - 




BRK 


1 

Implied 


BPK 1— B flag 


PC * 2 * P ., IFFFEl^PCL, FFFF]-PCH 


00 





1 


/ 


- -1-iM 


^7^ BflK 




CLC 
CLD 
CLI 
CU/ 


Impled 
IrrpleO 

JmplieO 
impliod 


CLC 
CLD 
CU 
CLV 


o-*c 

CHD 

0-*l 

(h*7 


16 

Be 


24 
216 

an 

'04 


1 
1 
1 
1 


2 

2 
2 
2 


N V D 1 


z 1 :: 




- - - ■ 


- CLC 




- - - 


- - CLD 




- - - TT" 


- - CU 




- TT ^ I± 


- - CLV 




CHP 


Immeaaie 
Zero Page 
Z«rn Page. X 
AbEotute 
Abaoluo, X 
AtMtHvjie. y 
Ifndirect, X) 
(IndirecOY 


CMPWopw 
CMP addr 
CMP add'. X 
CMP ADDR 
CMP ADDR, X 
CMP ADDR, V 
CMP (addr. X) 
CMP (atWfJ.Y 


A-f 
A-laddrl 
.A - (addr t. XI 
A - lADDRl 
A - [ADDR 4 X] 
A [ADDR + .y] 
A iladdT + .X+l.ad*t.XlJ 
.A-[[addi*l,addt3-».Vl 


ce 
cs 

D5 
CO 
DD 
D9 
CI 
Dt 


Z01 

197 

213 

205 

221 

217 

193 

309 


2 
2 
2 
3 
3 
3 
2 
2 


2 ' 

3 

4 

4 

4" 

4" 

6 

S" 


N V D 1 


Z C CMP 




^ - -l-r 


^ ¥^ 










CPX 


ImmoOiflle 
Zero Page 
Abfiotule 


CPV #opef 
CPX addt 
CPX ADDR 


X-# 

.X-[addf] 
X JADDRl 


EO 
E4 
EC 


224 

2?e 

238 


2 
2 
3 


2 
3 
4 


N V DI 1 


r c CPX 




^ - - 1 - 


•-' -- 










CPV 


Immediaie 
Zofo Pago 
Abaolule 


CPY#Qper 
CPV addi 
CPV ADDR 


y-# 

y - Iflridf] 
Y - [ADDR] 


CO 
C4 
CC 


192 
196 
2Qi 


2 
2 
3 


2 
3 
4 


N V D 1 


Z IC »Y 




r* - - - 


►* I*' 






, s 




DEC 


Zaro Page 
Zaro Page, X 
Absoluie 
Absolute, X 


DECad<* 
OFCartrtr X 
DEC ADDR 
DEC ADOR, X 


[acdTl - 1 - [addr] 
\Acdr* Xj-l -[addr 4. X] 
[ADDR] - 1 — [ADORI 
[ADDR*. XI- 1-iADDR^- X] 


C6 
D6 
CE 
DP 


198 
2M 
2C6 
22? 


2 
2 
3 
3 


5 
6 

6 


N V 1 D 1 


Z C DCC 




^ _ 1 _ , 


V - 










DEV 


knplied 
ImpJisd 


D^X 

n-y 


J(- 1-.X 
y ' 1 -Y 


CA 
66 


202 
136 


1 
1 


2 
2 


N V D 1 


I 1 C DCX 




y* - - " 


^ 1 - OEY 




EOA 


Immediaie 
Zero Page 

Zero Paofi X 
Absoljle 
AbwIuW. X 
AbsolJle, Y 
(InCJreCl X) 
(.ndifoci),Y 


£OR*Oper 
EORkJot 
EOR adcf. X 
EOR ADDR 
EOR ADOR, X 
EOR AODfl. V 
EDR (addr, X) 
EOR (addf },y 


AU#-* A 

Ayiadc*]-* A 
AW[addf-K.Xl- A 

AUlADDFl-A 

auIaddrj- X - a 

AU[ADDR*yi- A 
AW[[addr*-.X*1,adar4-.Xll'* A 

A kJ ijaddr * i . addr] + Y) — ,A 


49 
45 
bb 
4D 
50 

41 
51 


73 
69 
flb 
77 
93 
89 
£5 
B1 


2 
2 
I 
3 
3 
3 
3 
2 


2 

3 

4 

4 

4" 

4" 

6 

5' 


W V D 1 


2 C EOH 




K-1 - - - 


t^ - 










INC 


7ch»nPflnH 1 iMr'flHHr 


addr]*l —[addr] 
[addr + .X]* 1-*[ador. X] 
[ADDR] 4 1 - [ADDRI 
[ADOR * X] + 1 -^ (ADDH + X| 


E6 
F6 
FE 
FE 


230 
246 
33S 
254 


3 
2 
3 

3 


S 
6 
6 

7 


N V 1 D 1 


Z C INC 




Zero Pogo, X 
Absolute 
Absoluifl, X 


IMC Gdd'. X 
II^C ADDR 
INC ADDR, X 


^ _ 1 - - 


^ - 










INK 
INV 


Implied 
Implied 


IMX 
IMY 


X*l *x 

.y-i-1-*.Y 


E3 
06 


232 
200 


1 

1 


2 
2 


N V D 1 


1 ^ C 1NX 

]v; - iNv 




*^ - - - 




JUP 
JSR 


AbntVule 

Iridired 

Atecuta 


JMPADDR 
JMP (ADDR) 
JSR ADDR 


[PC + 11-PCL.IPC'f2|-PCH 

[ADDR] -* Pa-.[ADDP-f ll-PCH 
PC4?i [PC-l|-Pa.[PC*3]-PCH 


4C 
6C 
20 


7t 

108 

32 


3 
3 


J 
6 


n1 / D ] 1 


Z C JUP 




- 1 - - 1 - 


- 




J 


JSR 


- 



I 
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ln«|r 


Addressing 
Uod* 


A»ae^bl«r 
Format 


Op«f>1lon 


opcode 
Max 0*c 


BylBH 


Clock 
Cycl«» 


Slalut Raglfllar - P 


Inatr 




LDA 


Immediate 
Zero Pxye 
Zflro Page, X 
Absolute 
Aboobui, X 
AbsoJuie, y 
Cndirect X) 
(inOlrocq.Y 


LDA #oper 
LDA flddr 
LDA addr, X 
LDA ADDR 
LDA ADDR, X 
LDA ADDR. Y 
LDA (addr X) 
LDA (aaarj,Y 


#-* A 
[addr] ■* A 
(addr^.Xl-^A 
|ADDR| - A 
lADDR-h X|"-.A 
[ADDR+ Y|-.A 
flaOdr+Xtvadcf + .X]]- A 
laddr-htadOrlt Y]- A 


A9 
A6 
Q5 
AD 
BO 
B9 
Al 

ei 


169 

165 

1G1 

173 

169 

165 

161 

177 


2 
2 
2 
3 
3 
3 
2 
2 


2 

3 

4 

4 

4" 

4- 

6 

5' 


"iT 


V 


D 1 j Z 


C LDA 




*hf 




1 *^ 


- 










LDX 


immediate 
Zoro Page 
Zero Page, Y 
AbsoFuts 
AbsolJie, f 


LOX^pw 
LDXadOf 
LDX ador. Y 
LD> ADDR 
LDX ADDP, V 


#-.X 
[add-1 - X 
add" + .Y)-.X 
ADOR]- X 
ADDR+ YJ- X 


A2 
A6 
B6 
AE 
BE 


162 
166 
182 
174 
190 


2 
2 
2 
3 
3 


2 

3 
4 
4 
4" 


n] V 


P 


1 z 


CJ LDX . 




^ \ - 


- •* 


— 










LDV 


Immediate 
Z«jru Paya 
Zero Page. X 
AbsDiule 
Absolum, X 


LDY#opor 
LD*r fldor 

LD^ aaor, X 
LDV ADOR 
LDV ADOR. X 


*-,Y 
aOOr]-* Y 
addf + .X|-.y 
ADDR) - Y 

[ADDR + XI- Y 


AO 
A4 
B4 
AC 


IfeO 
164 
160 
172 

iee 


2 
2 

2 
3 
3 


2 
3 

4 
4 
4' 




V 


D_ 


J_ 


2_ 


C_ 


LDV 




- 


- 


- 


¥* 


" 








L3R 


AccumUaEor 
Zero Page 
Zero Page, X 
AbsoJuM 
Absoljte. X 


LSRA 

LSRaddr 

LSR addr, V 
LSRADDR 
LSRADDR X 


A [-*)-* A ; 0-*bil7, bitth-L: 

0dd"J (-1 - [addrl 

laddt-f-.X (-*)-|aJdr-f.X] 

lADOR (-)-[ADDR] 

[ADDR* X|{-')-(A0DR4-.Xl " 


4A 
46 
56 
4E 
5E 


74 
70 
86 
78 
94 




1 

2 
2 
3 
3 


2 
5 

6 
6 

7 


"S" 


V 


P_ 


1 


1 c 


LSR 




tn- 


- 


- 


-^ #^ 








HOT 


knpliea 


NOP 


No CPeraiion 


EA 


234 


- 


2 


- 


- 


-I" 


■ 


HOP 




ORA 


Immediate 
Zero Pago 
Ze^uPdge.X 
ADsoiJie 
ADsoiulfe. X 
Absolve, y 
(Inrfrec! X) 
tlTfUrerDy 


OHA^^Oper 
ORA addr 
ORA addf. X 
GHA ADDP 
ORA ADDP. X 
ORA ADDR, y 
ORA (addr. X) 
ORA(flddfjY 


jAUi*- a 

A U [addf] - A 

.Au[ad(*+ xj-A 

.AU|ADOR|-^.A 
AulADDR-f X]-.A 
AU|ADDR*y]- A 
AUlladrir^ ^-^-1 addr4.Xfj-,A 
AUliadbf-raddrl*^ YJ — .A 


09 

05 

15 

OO 

10 

19 

01 

11 


9 
5 
£1 
13 
?9 
26 
1 
17 


2 
2 
2 

3 
3 
3 
2 

2 1 


2 

3 

4 

4 

4" 

4" 

6 

5' 




V 


D_ 


_L 


z 


c 


ORA 




- 


- 


- 


t^ 


- 








PHA 
PLA 
PHP 

PLP 


in^iea 

Jnplhed 
Inciied 
Implied 


PHA 
PLA 
PHP 
PLP 


.Ai,SP-l -SP 
At.SP+1 -SP 
P I. SP - 1 - SP 
.Pt,SP+i -*SP 


48 
63 

2B 


72 
104 

e 

40 


1 
1 
T 
1 


3 
4 
3 

4 


N_ 


V 


Dll 


2\C 


PHA 
PLA 
PHP 
PLP 




■ 


- 


- 




aiLBusn.Pii 


Ih vrni R P 




Slack 




ROl 


Accunu^ior 
Zero Page 
Zero Page. X 
A^^oLute 
Absolute, X 


ROL A 
ROL addr 
ROl addf. X 
ROL ADOR 
ROL ADDR, X 


Ai-I-.A C-CntO, DitT-K^ 

at:dr)i-)-[addr| 
(flddf+ X (-) - iaddr + Jt] 
|ADCR][-) - [ADDRl ■■ 1 
[ADDfitXlH - lADOfl + .Xl " 


26 
36 
?F 
3E 


4? 
38 
EA 
4G 
G2 


1 
2 
2 
3 
3 


1 

2 

5 

6 
6 

7 


N 


M D 


1 


, 2 

\ ■ 

1*" 


c 

•^1 


ROL 




*- 


- 


1 








HOft 


Aocumuator 
Zero Page 
ZdfOPage X 
Absduie 
AbsoJuie, X 


ROPA 
HOF addr 
ROP addr. Y 
ROP ADDR 
ROF ADOR, X 


A 1—) -* A , C-*bii7, bilEWC 
laddrK-)— [addr] 
jaddr* X]M — [•(»*. X] 
|ADDR1("')-[ADDRI 
lAODRt.X|(-)-|ADDR't K 


6A 

66 
76 
6E 
7E 


106 
102 
110 

no 

126 


1 
2 
2 

3 
3 


2 

S 
6 

6 

7 


}\_ 


V 


D 


1 


Z 


Cj 


ROR 






^ 




- 


- 


v* 


t^ 










RTI 
RTS 


Implied 
Implied 


RTI 
RTS 


pt PCI. sp+'i-sp pen — PC 

PCt. SP-^2-SP, PC + T-PC 


40 
60 


64 
96 


1 
1 


6 
6 


fromatac^ 


mri 

PITS 




-1- 


- 


-1- 


— 




sac 


immediaie 
Zero Page 
Zero Page. X 
Ai:i9:ilu[e 
AdsoIuT©, X 
Aoaoluto. Y 
{Indirect. X) 
(Indirecyy 


SBC #oper 
SBC add' 
sac flridr. X 
SBC ADOR 
S0CADDR X 
SBC ADDR V 
SBC (addr, X) 
SBC(adOr),Y 


.A-*"C-.A,C C - Borro* 
.A-|addrl-C— A C 

A-laddr* XJ-C- A, C 
.A-JADDRl-C- AC 

A-[ADDRt X]-C-.A,C 

A-(ADDR*.Y|-C- A,C 
.A- jjBiddr + ,X+l,addr+ Xl| -C-.A. C 
.A-iJaciar + l,addr|+ YI-C-.A, C 


E9 
E5 
F5 
EO 
1 FD 
F9 
El 
F1 


333 
329 
245 
237 
253 
249 
Z25 
241 


3 
2 
2 
2 
3 
3 
2 
2 


2 

3 

4 

4 

4' 

4" 

6 

5- 


t4 


V 


D 


'i^ 


c^ 


sac 




^ 


- 1 


t^ 


s-* 




1 




1 


SEC 
GED 

SEI 


Implied 
Implied 
Implied 


SEC 
SED 
5EI 


1-C 
1—J 


1 

38 

Ffl 


56 
24 tl 


1 
1 
1 


2 
2 
2 


N 


~ 


D 


1 


Z 


c 


SEC 
SED 
SEI 




- 


- 


- 


- 


" 




- 


1 


- 


- 




78 ^2J 


" 


- 


■ 1 


^ 


- 




STA 


Z^o Page 
Zero Page, X 
ACtSDiute 
ADSuFuTa X 
AOSDlute y 
(Indiect, X) 
(IndJecOV 


STA addr 
STA addr X 
STA ^DDR 
STA ADDR. X 
STA '^DDR. Y 
STA (addr, X) 
STA. addr). Y 


A-laddrJ 

A - [addr * X] 
,A-[ADDR] 
,A-[AODH+ X] 

A-lAODR-f YJ 

A- |adar-.,X + l.addr+ XJ] 
.A-(iaddr4l ador]* Y] 


65 

95 

8D 

9D 

99 

SI 

91 


133 

149 

141 

\S7 

153 

145 


2 
2 
3 
3 
3 
2 
2 


3 
4 
4 
5 
5 
6 
6 


JL 


_v_ 


D 1 


T 


^ 


STA 




- 


- 


-r^ 


- 


- 








STX 


Zao Page 
Zero Page, Y 

ADSOlbte 


STX addr 
STXaOdr Y 

STX ADOR 


.X -* laddr] 
.X-laddF+ YJ 

X-IADDR] 


86 
9G 
BF 


134 
150 
143 


2 
2 

3 


3 
4 
4 


_N_ 


v]d 


'1^ 


_c^ 


STX 




- 


- 1 - 


-I- 


~ 




1 






STY 


Zero Pago 
Zero Page, X 
Ai^soliiie 


STY addr 
STY dddr X 
STTADDR 


.Y-|a00rl 
T-iaadr+ x| 

.Y-jADDRj 


m 

94 

80 


132 
148 
140 


2 
2 
3 


3 
4 
4 


fj 


V 


Df 1 


2 C 

.«_■ u _■ 


STY 




- 


- 








TAX 
TXA 
TAY 
TYA 
TSX 
TXS 


Implied 
Implied 
li'i plied 
Implied 
implied 
Implied 


TAX 

TXA 

TAY 

TYA 

T3X 

TXS 


J(-.A 
,A-.Y 

.r-.A 

SP-.X 

-X-SP 


AA 
8A 
A8 
98 
BA 
9A 


170 
138 
■ 68 
^52 
1B6 
15J 




2 
2 

2 
2 
2 

2 


rj 1 V 


D 


1 


Z 


r- 


TAX 
TXA 
TAY 
TYA 

TSX 




t^ 1 - 


- 


- 


•* 


- 




All Tfanslef a tcpt TXS 




1 1 III- 


TXS 





\ 



ui 
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MCS65XX Microprocessor Instruction Set 

Alphabetic Sequence 



Addressing Modes 





ADC 


Add memory lo accumulalor with carry. 


1 


A\n 


AND memnry wi^h rirnimiilafor. 




ASL 


Stiif: left one bir (mEmoiy or accumulator). 




BCC 


branch on carry dear 




BCS 


Rranrh on carry set 




BEQ 


Branch on result zero. 




BIT 


Tesl bits in memory v^ilh ai:ujiiiuliJtoi. 


, 


BMI 


Branch on result minus. 




BNJF. 


Branch on result not tern. 




BPL 


Branch on result plus. 




BRK 


Furte break. 




BVC 


Branch on overnow dear. 




RVS 


Rranrh on ovi*rflfn* sft 


Jl 


nr 


Clear carry (lag. 




(1i^ 


Clear decimal mode. 




CLI 


Cle^ interrupt di^hte bit. 




CLV 


Clear overflow fl^. 




CMP 


Compare memory and accumulalor. 




CPX 


Compare memory and index X'. 




CPY 


Compare memory and index T. 




DEC 


DeaeiJieLit uiii^nury byuiie. 




DEX 


Decrement index X' byone. 




ORV 


npfrempni inrlpx Y' byr>np 




BDR 


Ejtdusive-OR memory wiih accumulator. 




\\C 


Increment memory by one. 




[NX 


Increment index 'X' by one. 




[NY 


lacremeni index 'Y by oim. 




JMP 


Jump to new location. 




JSR 


Jump to new location saving returiL addr^Sft. 




inA 


Lj53d acculmulator with memory. 




inx 


Iiw»d indeif T witb memory 


r 


inv 


Ljiad index 'Y' wilt: mcmor)'. 




L^R 


Shi'l rijjtiE une bii (memory or accumuldlor). 




NOP 


No opeiatk>n. 




ORA 


OR memory Willi accumulator. 




PHA 


Push acrumulator nn .siark. 




PHP 


Push processor status on stack. 




PLA 


Pull accuruulaiui fmm stack- 


+ 


PLP 


Pull processor staTus Irom stack- 


1 


ROL 


Rotate one bit left (memory or acciLmii]ato4 




ROR 


Rotate one bit right (memory or accumulator). 




irn 


Helurnlrom interrupt. 




RTS 


Return from subroutine. 




SBC 


Subtract memory fiom accumulator with bgnovi'. 




SEC 


Set carry flag. 




SED 


Set decimal mode. 




SEI 


Set intornipE disable stotus. 




STA 


Store (luumuldtur in nx^uiury. 




STX 


Store index X m memory. 




STV 


.Store inrtpx Y tn memory. 




TAX 


Tran^r accumulator to index 'X'. 




TAY 


Transfer accumulator to index 'Y'. 




TSX 


Transfer stack pointer lo indei 'X'. 




TXA 


Transfer index 'X' to accumulator. 




TXS 


Transfer index 'X' lo JJatk |joiiiter. 




TYA 


Transfer index "Y" to accumulator. 



AccumuLfttor Addreiaing ■ This form of addressing is r^esented witb a 
one byle instruction, implying an operation on the accumulator. 

InmedUteAddresilng- In immediate addressing, theoperandis contained 
in the second byte of the instruction, i^ith no Further memory addrewing 
r«|ui^HJ. 

Ahftfilule AddrejiMtng - In ah-Mlute addrewing, the second byte of the 

instruction spcciJics the dghl low ordci bits of the effective address while the 

third byte specifies Itie ei^bl tiigh order bits. Thus, the absolute addressing 
mode allows access to tlie entire 65k bj1es of addressable memory. 

Zero Page Addreulog - The zero page tnscruciions allow lor shorter code 
and eifecution time« by only fetching the second byte of the insTmciion? and 
assuming a lero high address byte. Careful u»eof ttie zero page can result in 
Significant increase in code efficiency. 

Indejied Zero Page Addrt:ai»lng - (X, Y Indexing) This form ol addressing 

is used in ctHijunction with the index register and is referred to as " Zero Page, 
X' or 'Zero Page. Y'. The effective address is calculated by adding the 
secorrd byle lo the contenis of Ihe index register Since Ihia is a form of ' Zeio 
Page ' addresanc^. the content of the second byte references alocation in paRe 

zero. Additionally due to the 'ZeroPage' addressing naiureofthis mode, no 

carry Is added to ihe hl^h order 8 bits of memory and crossing ot page 
boundaries does not occur. 

Indexed Absolute Addrt»Biu({ - (X, Y liidt^xii^g)- This form of addressing is 
iiSedinconjunclionwitliXandY index register and is referred to as 'Absolute, 
X', and 'AbsolulCj Y", The effective address is formed by adding the 
contenis of X or Y to the address coniairied in the second and third byres on 
Ihe irL^uctiori, Thi« mode allows the index register to contain the index or 
count value and the iiisiruttion to coniain the bdit addieis, This type oF 
indexing allows any location referencing and Ihe inoex lo modify multiple 
fields resulting in reduced coding and execution time. 

ImpUed Addressing' In the implied addressing mode, the address coniain- 
ing the operand is implicitly slated in iheoperalion codeof the instruction 

Relative Addressing - Reiative addressing is used only with branch instruD 
lions and establishes a destination for the conditional branch, 
the second byle of the instruction becomes the operand ^hich is ^n 'offset " 
added lo the contents of the lower eight bits of the program counter when the 

counter is set at the neat instruction. The range of th« offset U'126 lo -i- 127 

byies from the next Inscructlon- ' 

kulexMl Indirect Addressing - In indexed indirect addressing (referred io 
as (Indiiett, Xf), the second byle of the instruction \i added to the contents of 
the X index register, discarding the carry. The result of the addition points to a 
memory location on page 2cro whoso contents is the low order cighli bits of 
Ihe effective address. The next memory location in page zero contains the high 
order eight bils of the effective addre« Both memory toralimsspefif>'irgihe 
tiigh and low order lytesolthe effective address must bi in page zero, 

biiUrect Indexed Addressing In indirect mdexed addressing (referred lo 

iis (Indirect). V), the second bylcof Lhc instruction points lo a memory location 

in page7ero-l"he contents oflhis memory location is added to the contents of 
Ihe V register, the rpsull being Ihe Inw nrdpr eight hits of the eH«niv/p addrws. 

The carry frum this addition is added Lu the contents of the next page £cro 
memorv location, the result beinij Ihe high order eighl bits d Ihe effective 
address- 
Absolute Indirect - The second byte of the instruction contains the low 

ordereight bits of a memoiy location. The high order eight bits of that memory 
butioii is cunidinnl iu the third bytcol the insiiuciiun. Ttie Loiitenls uf the 
fully specified memory location is the low order hyte of the efledive address 
which is loaded into the sixteen bitsol the pro-am counter- 



]:. 
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BASIC 4.0 / 2.0 Kernal Routines 



CBM 

Lab«l 


Address 
Hex Dec 


Opttraflon 


Registers In i 
,A ,X .V 


PeglsterB Out 
-A X V 




CHKIN 


FFC6 


eM^e 


Open channel lor Apu\ 




LFB 




all. 








CHKOJT 


fFC9 


65481 


Open channni for ouipui 




LFi 




aK 








CNR IN 


FFCF 


65487 


Inpul character trom ctBrnel 






oata 


tfl. 






CHPOJT 


-FD2 


65490 


QitpUt charflcter lo cfiannel 


data 












CLALL 


FFE7 


655! 1 


Oose all Channels ard riies 






an. 


at 






CLCSE 


FFC3 1 


65475 


Close a spocifled logical lila 


LF# 






^. 


«ti. 


on. 




CLRCHN 


FFCC 


65484 


Resiore (JeTeuil VQ devces 








ah. 


^ 






CSVS 


FFDE 


65502 


SVS vecior 




addf lo oddr h 


ah,. 


di 


all 




CVERF 


FFDB 


65499 


verily ran Kom a device 




start 10 


Starlfii 




end lo -1-1 


ertini 




GETIN 


-FE-1 


65S08 


Get characier f rorri curfenT inpu! device 








data 


di. 


alt. 




LO^ 


^tOb 


65493 


Load ram from a device 


^^^^^^ 


&lerlk> 


starifii 1 endio+1 


endrih 




OPEN* 


PFCO 


65472 


Oocn a logical ire 


1 






all 1 fill 


alt. 




SAVE 


FFD8 


65496 Save 'ran lo device 


Mablo ' 


start 10 


Stan hi 




end io + 1 


Rndhi 




STOP 


FFE1 


65505 Scan slop key depressed 


yes. .Z ~ 1 . no A = tasi 'ow l-^bd scan 




UDTIM 


FFEA 


655'4 1 Ir^^rerrent red Ime dock 


1 al(. 1 rfl 1 





aft. - alteretf 



VIC 20 And Commodore 64 Kernal Routines 



CBM ' 

Lab#l 


Addreaa 


Operation 


Register* In 
-A .X .Y 


RegblDfB Out 
-A X Y 


ACPTR 


rpA^. 


554^5 


Input byte 'rom Seriai Par 1 






1 


data alt 




CHKIN 


j=FCe 


654 'B 


Open channel for mpui 




LF# 




dl[. 






CHKOUT 


FFC9 


65481 


Open chgnnaj for ou:put 




LFI 




all 






CHRIN 


'^FCF 


65467 


Irpul characler ■rom cfurintl 








ttata 


all. 




CHROJT 


-FD2 


65490 


Oulpu; c^a^acle^ lo channel 


data 












C.OLTT 


"FAB 


65445 


Output byie lo serial IXJ'I 


data 






I 




CiN' 


FFS1 


65409 


Imihflli^e "^rrfinn »d:tnr 








alt 1 alt 


alt 


CLALL 


PFE7 


6551 t 


Oose all channels and rrin 


1 




an 


alt 




CLOSE 


-FC3 


654'5 


Oose a spdciiiAd iogicfi fla 


LF# \ 




AIL 


tft 


alt 


CLF^CMhi 


FFCC 


65484 


Restore default UO davces 


r 






aiL 


cll 




GETIN 


FFEd 


65S08 


Geptcharwrteffromcurmnt Input detfte« ' 






dsEa 


dl 


ah 


lOQASE 


FFF3 


65523 


Returns tiase aodress of i^o devices 










addrlo 


addr hi 


*0INIT 


FFa4 


6541 3 


! rill ail JO Inpuli'OjtpUt 








sit 


gK. 


aH. 


LISTEN 

LOAD 


PFBi 


65457 


CofTiniand devices <y\ me serial bus to listen 


DEV* 










CPD6 


65493 


Load{ A-Oj or Gorily (A- 1) 'ram' Ifom a dew^e 


1 


ai&llo 


slarthi 


erKl lo 1- : 


end hi 


MiMbU; 


-FUC 


65436 


HeacH.C=l) or Set (C-0)lhebotlixnQ( memory 


C = j botk) 


tot hi 


C-1: bollo 


botrn 


MEMTDP 


t^F99 


66433 


Raad ( C - 1 ) or Set ( C - 0) the top of Ticrnor ^ 


C=0 top to 


toph. 


C-1 


top lo 


tophi 


OPEN 


FFCO 


654'? 


Open a logical Me 








alt 1 en. 


alt 


PLOT 


FFFO 


66S20 


Read f.C - 1 ) or Set ( C - 0) X, r curHx poslkin 




rcfif, 


ovi 




roft 


ml 


RAMTAS 


-F87 


65415 


int. ram. aiiocaie tape bun, set screer $04DO 








an dt 


alt 


RDTjM 


TFDE 


65502 


Read real tme docH 








m^ 1 rnsb2 


isb 


READST 


-FB7 


65463 


H?cidl'05ta1i»s*crd 








ST 




RESTOR 


"^FQA 


654^8 


flissiors itelaull I/O vbcIofs 






\ all. all 


alt 


SAVl 


-FDB 


65496 


Save ran' ;odfrvir;p 


txlTablo 


*!lflrrio 


start h< 




end lo ■<- 1 


end hi 


SCNKEY 


FF9F 


65439 


Scan heytxiard 








an. 


alt. 


alt. 


SCREEN 


FFED 


65517 


Return screen 3?e in rrw^^rdtimn^ 










#rowB 


#coie 


SECOND 


Ff^3 


65427 


Send seConcJari aOcreiS after listen' 


SACHS50 




1 








SFTIFS 


rraA 


6548A 


S0I lootcal. first, srd second add'OSSM 


LF# 


DEW 


SA 








SETMSG 


FF90 


654:? 4 


ETaDle/Disabie Kerr.al messages 


Aval: S40controffn3gson. SBOerror msgsoT EOOoff | 


SETNJAM 


FFBD 


65469 


5«1 <He rumo 


Ion 


addr k> addr h 


I 1 


SETFIM 


FFDB 


65499 


Seweal tms clock 


msb 


msb? 


lab 






SETTMO 


PFA2 


65442 


Set(.A<*12Bl Roeotf,A>*127l IEEE bm^oui 1 


1 




1 






STOP 


FFE1 


bbbOb 


Scan sloD key ds pressed 


yes ,Z-l,no A = last roiv ItylHl scar ( 


TALK 


^FB-t 


65460 


Comrriand scria bus dovioeio talk 


DEV* 


1 






TKSA 


FF9t 


55430 


Send secondary address after 'talk 


SA 










UDTIW 


PFEA 


655 M IrcromonI rofll imodock 




1 i 


olt 


atl 




UNLSN 


=FAE 


65454 . 


Dyrimand s&'ia bjsio'unlislen' 








el. 


1 


U^JTLK 


-TAB 55451 


Command as'ia bj^to'unialK 






all. 




VECTOR 


-FBD 65421 S:ore(C = l) 0rRes!CHelC = Cl ram vedors 


.C = l 


tatj* 10 labl hi 

' 


C-0 


lab) Id 1 tabi hi 



m - aiierBd 



TiMllvnuctor, Voluma 4, luu« 05 55 



User Callable ROM Subroutines 





Some rO routines reouire extra mentor y ser uo See it^e approrrriate MefnoryMap. DaiawiNn parenlhests ere f o BQsk:2.0M.0usefs [Oirecics 


1) indicates 


no required set up. 




^ 


EnlrvPoJntFor: 1 


Opvfiilon 


.A .X -V 


RtglitvnOut 




f 


2.0 1 


4.0 


VIC30 1 


C$4 




1 


C3D8 


49880 


B350 


45904 


C3BB 


50107 


A3BB 41915 


Oper Up Space h BASIC Te«: r^* 


AryTopLoi AryTopHi 


Ur^Bft^ed 




2 


C320 


49960 


B3A0 


459S4 


C403 


50184 


A408 41992 


Chock Available Mc^or> {cdled by 1) 


(saT« ea above) Sien address c* move n tSF, 50 (SC, 5D) 




3 


r-^ss 


50035 


BXD 


46029 


C435 


50229 


A435 142037 


^OU'OFMEWOHY 


(d rscE cat) 








4 


C3£7 


50007 


0C3F 


46191 


C437 


50231 


A437 I4203S 


Sena BASIC Errof Message 


Error* 












0369 


50C67 


B3fF 


46079 


C474 


50292 A474 | 4210C 1 


Wa/m siail. BASC 


(direci call) 










C3S9 


49960 B40D 1 


4e093lC48A;503l4 A4SA 


42122] 


MainCHRGETerlry 


(aireclMil)B7^-rt'EFr S7D-'S01 ;S'7 7e),0lFF = Ba9iclrbuf-i 




7 
6 


C3Ab|50091 


B41F 


46111 


C49C 50;?20 


A49C 4302S 


Ci<jrtch werns. ifsen line 


Inbtjt Ian 








C4^ Kli33 


B4AD 


46253 C52A , 50474 | 


A52ft 422Q2 


Fiji chaining, CLR, S REAO^. 


(direa caf) 








9 


C44? . ^?4? 


Bi^ 


4fi?G? 


^5.13 


50483 


AS33 


42291 


Fin chi^ining 


(diran caU) 









TO 


C4eF 


ao£87 


&SE2 


46306 


cseo 


50329 


A560 


43330 


fleceive bne fram K^taDard 


(UirBc:uill)*7A = iflFF S78 = »SD1 




fl 


C495 


£0213 


EUFB 


46331 


C579 


50553 


AS79 


42361 


Cmreii tokana (olKJ by 7) 


.X-lnh.((lfin (S0?00,X)-#S00 






12 


C5X 


MA ft 


BiAJ 


464S9 


C613 


50707 


A613 


425 1£ 


Fir<3 me m BASIC 


StnBASLOjSriBASHj 


T 








13 


C550 


50525 


B504 


4GS48 


C642 


50754 


AS42 


42562 


Do NEW 


{dredlcaX} 






r ' 




14 


C572 


50546 


B5E9 


46569 


C659 


50777 


PQ^ 


42585 


ReseJ BASIC and do CLR 


(direct caH) 










1& 


C575 


50544 


36EC 


46672 


|C65E 


50762 


A66E 


42690 


Do CLR 


(drecl caN) 










16 C5A7 


50599 


E%22 4662b 


t;59t H 50633 


A68E 


42638 


REset Chrgel 1o SlaiX d BASIC 


(drcct^ 


SirlBAS Hi 








17 


C6C4 


50684 


B74A ] 4^^^ ce57 


51287 


Ae67 


430O5 


CarrtnuQ BASIC oxttulion ,COMT] 


CurLr Lo 


CurLipHi 1 










ib" 


C873 51315 


B8FG 


47350 


C96B 


49771 


A968 41579 


GeT fjied-pT nynber irorr BASIC te)fl 


Addfsss of [ejH fn Chrgel ptr; 17 A. 7B (S77, 78) 




19 


ODE 


40QQG 


3ADB 


47835 


CAD3 


51923 


A^D3 43731 

r 


Scnc nCTUHN. LF t m acroon mode 


(dire^^i cal) 


LF (*SO/i) 






20 


C9t2 


49890 


BADF 


47839 


CAD7 


51927 


AAD7 43735 


SefK RETURN. LINEFEED 


(drecl:al) 


LFireoA)! 




£1 


CA1C 


51740 


BB1D 


47901 


CBIE 


31998 


ABIE 1 43606 


Ptr\\ slnng trom A, V 


AddrLo 


AddrHi 








£2 


CA22 


61746 


BB23 


4 '907 


CB24 


52004 


AB24 43ei2 


Pmr pre-conpuied stiino 


Lenolh 


Addfir$2223(SlF.20) 


1 




23 
24 


CA43 


51779 


BD44 


47940 


CD45 


152037 


AO-^:) 43645 PiiniT 


(direct coll) 


: 1 






CA45 


51781 


SB46 


4-'942 


C847 


52039 


AB47 


43647 


Pr ni i:i-ST (□ Jtpul .A 10 devce) 


Oar 


Char ' 




25 


CC9F 


52J63 


B09a 


46536 


CD9E 


52036 


AD9E 


4444G 


EbdluolB BesulLstiny SOD-iVSrr. 
Expression (107) nunenc SOD = #SCO 


Addross d Ehp'oavon 


AddrLo 




AddrHi 




in 3liTgei ^Dinier 


resuH in Acc#l 




26 


CDF6 


52728 


BEF5 


46605 


CEFF 52991 


AEFD, 


44797 


Ciiei>( kjr conma 


(diibLt jdll) 


Char 1 






27 


CDF7 


52727 


BtF2 


48682 


C&A 52986 


AEFA 


44794 


Chadtlor'C 


(Oirecs r^l) 


Oiar 








2fl 
29 


CDF4 


52724 


BEEF 48879 


CEF7 


52963 


AEf7 


44791 


ChaWlor)- 


(drea Odd) 


Ow 1 






CE03 


52739 


BPOO 48896 


CFoe 


53000 


AF08 


44608 


Seoc SVNTAX EFWCR' 


((ira:1(9ll) 


1 




30 ck;9| 


Uld3 


Qibf 


4^MJ 


ixyt? 


53479 


e0E7 1 45257 


hrrxjn-piva/iabte. ^ven riartie 


, 1 ■ - ■ ,_ ^^«__«__^^^^«__^j 


^/arAddr Lo, 


VarAddr ni 




3lJ D069 


53353 


C2B9 


49849 


01 B5 


53637 


Bie5 

1 


45445 


BuTTV) Variable Add- by 2 (cated by 30) 


NainenK45.46(S42 43) 


^ariddr Lo' 


VarAddrHj 




32 


uoyA 


53^^90 


C^t A ' 49696 


DiBe 


SJbyb 


biBF 


iWOJi 


Ffoar 10 l-rxe3 conver&on ir Aco*i 


(direct cai} 








33 


D26D 


53S69 


C4BC 50364 




D391 


54049 6391 


-15857 


Fixed to Floal convefson ir Acc#l 


(direct call) { 








M 


D678 


54907 


C8D7 .51415 


D/9b 155066 B79fc 


46694 


t3e! Ace* 1 leasi ngnitca^l oyie [o Jt regew 


■ 




Ofltt 






35 


DSflF 


S4957 


CSEB 


51435 


DTDS 55221 j B7B5 


47029 


Evaluate stnng [VAL] 


Aadr[jss-(ChfgetPfr) Fl PL reeuHinAccrfl 




36JD69D 


54931 C8EF 


51439 


D7B9 55226 B7B9 


47033 


Evalua^sTfngfrorrX Y(adCve+4) 


AddrLo AddrH' | Fl R reailinAcc#i 




37 
36 


DGC6 


54982 


C921 


49697 


D7EB 55275 |B7EB 


47083 


Get Nvo p»«m bf POKE. WAIT 


Acdrsss = (Chf 3e( Ptr ) 


X-pTarTi2, Praml inAcc/1 ffxd pq 




D773 


55155 


C990 


49709 


0667 55399 ' B867 


4720' 


Add (from momor^^ 


AddrLo 1 


AOdrH 


R Pi resutimAccfl 




39 


D934 


53812 


CB5E 52062 


DA26 55648 


BA2B 


47656 


MulfapJy Injm mernd'ryl&:a:ion 


AddrLo 


AddrH 


Fl. Pi resutt Fn Acc#1 




40 


D9EE 


53998 


CC1B 52248 


DAE2 


56034 


BAE2 ' 47842 


Multp>yA0C*1tiylen 






(result rf Acc#l) 




41 


DAAE 


55962 


CCOe 52440 


DBA2 


56226 BBA2 


46034 


Urifack nemcHy variable lo Acc#l 


AddrLo 


AddrH 


1 1 




42 
43 


DAE 3 


S603S 


GOOD 52493 


0607 556279 


BB07 


4606' 


Coov Acc#' to (X,y) Locator 


Aodr Lo Aodr Hi 


1 1 




DB03 


56072 


CD32 52^C 


DBFC ,563I6^B8FC 


48-24 


Mov9Agc*2IoAcc#i 


(di reel call) 






44 

45 
46 


DB18 


5fi08S 


C342 f^7fi46 


DTOT 1 W3^2 


nnoc 


46140 


UnwQ Rounded Aix#1 \o Acc#2 


(dhred call) 






DBIC 

db;»7 


56093 
S6103 


C:i^5 5Z549 


DCOF 


66333 
fi^7 


BCOF 


48143 


Move Un-RoundeiJ Acc#l lo AccaTE 


(direacell) 


1 1 




CDS) 


52561 


DCIB 


BCIB 


48155 


Round Ace #1 


(dirflcl rjll) 


1 






47 
48 
49 
50 


DC£3 


56547 


CFe3 


53123 
53133 


DOCD 5676} 


BDCC 


48569 


Pnni Tiieo-poifit ^alue 


UdueN 


Value Lo 








ODD 7 


56791 


BDD7 


48S99 


PnnT floatinQ-poinT velu« irx AcoVl 


(drKtc^ 








DCE9 


56553 


CF93 


^3027 


DDDO 


56797 


BDDD 


46605 


Cnvenrum (0 song a soioo Icaia t>y 47) 


fSOO , ll^\ 








FDll 


54785 


0472 


54386 


rVa 


rVe 


n/a 


D/a 


Entr/ to M L W. 


(differ cell) 









51 


E3oe 


5832B 


E20^ - ''-'^B 


E742 


592D2 


E716 


59158 


Pnmac^iaracief 


a;ar 














52 


F156 


61763 


F185 J6182S 


F1E6 161926 


F12F 


61743 


Prinl ByBlerri meecage 






OftSGl 










53 


Fl^6 


61522 


Fa02 


61650 


EE14 60948 


ED09 


60681 


Servi 'talk' D lEEBSeriai 


Devf 


i 






54 
55 


FOBA 


6163 


FOOS 


616B3 


EE17 609S1 


EDOC 60684 


Send lislen ig lEEE/Ssnat 


Devil< 


f 










F128 


61736 


F143 


61763 


FF93 65427 


FF93 6S427 


Send sacorCarv address 


SAOHS60 






j 






56 


Fi6f 


Sia07 


F19E 


61742 


E£E4 61156 


ED40.&0736 Send chor 10 iEEE/Sciel 


Char 






1 






57 


M7F 


S1823 


F1AE 61670 


EEF6 61174 


EDEF 


SC^Il 


Send 'uniaJii' 


I (direcicall) 






58 F153 


G1927 


F1B9 !EieeTiEF04 [eiiBe 


EDFE 60926 


Send 'unfcsten' 


1 (dfecto^ 


1 


1 



56 ThvTrwkftKtor, Voluin«4. lMkJ«0$ 



# 


Emrv Point Fof: 


Oporfttkni 


1 


Degiatersln 


R»Olstets Out 
A X .V 


2.0 

1 


4,0 VIC 20 C64 




61 


nsc 


Glft36 


FtCO 161686 

"-\ 


EF19 


ei209 


EE13 


60947 


Inpu- from fEEE/Senal 


1 






L:aia 






F2A9 


62121 


F2DDIS2173 


F34A 


6^282 


F2fi1 


619S5: 


r.\nvi Jogica Mb fKsmaJ rrrt) 


LF# 












F301 162209 


F335 62261 


F770 


63344 


F6ED 

i 


63213 


Cr>ecKiofS"^OPkev 








Z flag = 1 rf pressed 1 


53 


f222 


6224? 


F356 ,6??!54 


Ffyl? 


62766 


F4eE 


62510 


L0A3 Bubroulirtci 


iCtOO 


SlertLo Start Hi 








F40A 


62474 


F449 


62537 


■^647 


&3CMT 


F5AF 


62895 


Pnm SEARCHING.. 


fdirect sail) 








54 


F41D 


62493 


F45C 


=659 


63065 


fSC^ 


62913 


Prml filo namo 




(direct ^1) 








55 


F494 


6Z5O0 


F4D3 &?675 


'-S67 


&3591 


F7EA 


63466 


Find specrfic tape header bock 


Len 


— ■ ' J 1 J 

Poinfef to string jn SBB. BC (svne tor 2/4 0) 


67 


F-^Afi 


FSES S2ft40 

i 1 


F7AF 


S3407 


F72D 


63277 


Find any bpo hoacJef olcd- 


(ciPtM ^1) 








F&2 


163506 


F657 63575 


F894 


S3524 


Fei7 


6351' 


Press PUtf.,; wan | 


(drea =al) i 








B8 


F&55 


63573 FaftA 63530 


Face 63680 


F841 

1 


e3£S3 


Rood l^M to buffer 


(tJrsacQl) 








69 


FS5E 


63532 


F8A3 63651, 

' 1 1 


F8C6 


53686 F847 


63559 


Readiaoe 


(drectcal) 








70 Fsee 


83622 


FBCB 


63601 


F8E3 


63715 


F064 

1 


€3568 


Write lape froiTi bjffar 




■ 






72 


FSfiE 


63630 


FflD3 


63699 


F8E8 


63720 


F8e9 

■ { 


63593 


Write lape. ieadpr k^iQiln tn A 


1 r\^ Len 










fb:6 


£437^ 


FBBB 


64443 


rcre 


64756 


FBEE 64396 


Ruwlla^ I/O 


{aiGCt call] 








73 


FC^B 


64555 


FCEO 


64736 


FD=9 54761 


FCBO 64701 


Sef irfRrrifir ueclw 


(direct caP) 









BASIC Keyword Tokens and Entry Points 



Kftywond F4eK Dec B4SIC2 BASC4 VlCffO 064 




ABS j B6 


182 


DB64 


56I&4|C08E'526?2 


DCH 


594(3^ 


8C68 


48210 




AMD 


Af 


trs 


CECB 


52939 


COea 492H9 

L 


O-ES 


53225 


AFE9 


45033 




APPCNO" 


D4 


219 






FFAB 


6&451 












A5C 


C6 


198 


D665 
EUQC 


548^5 


C8C1 


51393 


D76B 


^"1179 


STUB 


46967 




ATN 


CI 


133 


57404 


U32C 


54060 


E30e 


561 S 


EX)E 


- i-»-i 

56126 




BACKUP" 


oa 


210 






FFAfi 


e&4<5 












CATALOG" 


cw 


2' 5 






hfB4 


6M60 













CHR 


C7 


»99 


C»C6 


itTit 


caa 


51254 


U&t6 


S50ZD 


BtifC 


4ea2s 




CLOSE' 


M 


1«0 


FFC3 


654 76 


FFC3 


6M75 


FFC3 


65475 


FFC6 


05475 




on 


9C 


1&6 


C57T 


50551 


B5EE 46574 


CS5E 


5078? 


A6SE 


12S90 




CMD 


90 


IS7 


C991 


51601 


1 — -^ ■ 

BASE |47768 


CABS 


51B4e 


AAae 143354 




COLLECT" 


01 


^ 






FFA2 |eS44£ 






1 




COWAT" 


cc 


204 






FFSl 


65427 













COUT 


VI 


154 


cr«B 


51051 


B7EE 


47066 


C95' 


5128' 


A857 


43095 




COPT" 


03 


211 






FPAB 


e&448 












COS 


3E 


190 


DFoe 


573W 


D282 


53890 


EM' 


1—^^^ 

S7qfvi 


E264 


57956 




DATA 


B3 


IJI 


CBOO ]oi^UJ 


bbUJ 


4/;rj5 


i^ibA 


5144a 


A8F8 


43256 




DCLOSE" 


CE 


?06 




1 


FF09 


G&43} 








1 




DEF 


96 


T*0 


ozeo 


53901 


C40C 


50396 


03B3 

1 


W195 


B3B3 


46003 




DIM 


» 


134 


CF6a 


5X9^ 


C12I 


49441 


h 

D06- 


5337' 


5061 


45-8E 




D«ECTOnv" 


DA 


318 






FFB4 


66460 








1 
1 




CXOAD" 


CO 

1 


205 






FF9A 


65430 


■ 1 

1 




1 


1 




DS^VE" 


D5 


?13 






FFAE 


05454 






■ 






FND 


90 


t2a 


C741 


51 000 


BTCa 


47046 


1 

0631 


& 124ft 


A631 , 


*3C57 




EXP 


BO 


189 


DEDA 


570fO 


0184 


53635 DFED 


■^7:1?^ 


.BFEC 


49133 




FN 


*a 


Iffi 


c»ce 


53W6 


caiu 


50461 


L>Jh4 


W260 


B3F4 


46C66 




FOR 


01 


1;99 


cese 


Bo/re 


1 

B60£ 


4G814 


C74£ 


51010 


A74£ 


-28 18 




mE 


B6 

"-■ — 


184 


D2K 


53849 


C4Aa 


50344 


D370 


54r4t 


B370 






GET" 


Al 


lei 


i^ea 


655C© 


FFt4 


G5600 


FFE4 


6550S 


FFE4 


65506 




GCSLiR 


to 

^^ 


141 


C790 


- 

51068 


Ben 


^71 23 


C6B3 


siaai 


Aea3 


43139 




GOTO 


w 


137 


C7A0 


51117 


BS30 


47152 


CSAO 


Bllfif 


flPAn 


jmfiA 




HE'VOEff 


DO 


20a 






FF3f 


65439 












F 


«e 


139 


C830 


S1248 


Baes 


47263 


C92e 


5149C 


A92B 


43304 




NPUT" 


B5 


133 


FfCF 


6SW 


FFCF 


6548' 


FFCF 


65^7 


FFCF 


6^487 




WPUT# 


D4 


133 


CAA7 


QI67d 


bBA4 


4HD36 


'JBAS 


521^3 


A&« 


43941 




t^T 


es 


ISI 


DBDa 


56230 


CEOJ 


52736 


DCCC 


56524 


BCCC 


4B332 




LEFT 


C8 


2C0 


DSDA 


54746 


C&3fi 


51251 


0700 


S5040 


BTDO 


46648 




LEN 


C3 


195 


ce^ 


54873 


CSBf 


5137S 


D77C 


55'Ga 


B77C 


46S72 




LFT 


n 


136 


CSAD 


B1373 


8930 


4740S 


CWS 

— ' 


Sie2l 


A9A5 43429 





Tok»n 



BASIC 2.0 



Bj»SIC-0 



Ljsr 



L04D' 



LOG 



MID 



«JFM/ 



NEXT 



VIC 20 



CG4 



aa 



8C 



CA 



A2 



NOT 



62 



1» 



147 



SX 



162 



C965 



F^OG 



oeF6 



oeii 



CG5B 



130 



DhJ 



OPEN" 



on 



PFFK 



POKE 



Ae 



«1 



l« 



146 



60 
C2 



1SS 



cca> 



50613 



eM03 



5&542 



B63i) 



4tf>40 



FFD5 



CS20 



G&493 



5^)00 



54801 



C66D 



60e£3 



S22S6 



COCf bAtr 



CBS3 



FFCO 



176 



CECB 



97 



iaa 



151 



P05 



PRI^T' 



PRWTf 



eo 



flS 



MAO 



ItECORO" 



REk/ 



RENAME" 



RESTOr^E 



R£"URN 



«7 



CF 



185 



1&3 



152 



13a 
207 



08 
9C 



63 



notu 



RNO 



RUN 



SME- 



SCRATCH' 



5GN 



S\N 



fiPC( 



5QH 



STH' 



STOP 



ETF 



SVS" 



TAe( 



TAN 



C9 



BB 



143 



216 



OGES 



D7Q7 



S<2e3 



65472 



52936 



55016 



Beo2 



BD19 



BtUJ 



BSD5 



FFCO 



coe6 



Cft43 



55W7 



027ft 



FFCC 



C9e6 



CBOf 



Cft43 



5^862 



66400 



S1595 



51975 



51267 



!40 



C730 



142 



C7DA 



£01 



187 



GA 



136 



94 



DO 



B4 



BF 
A6 



BA 



DO 



146 



21' 



180 



191 



166 



186 



Ci 



« 



CO 



14t 



196 



5CQ92 



51162 



050B 



DF7F 



C785 



54790 



C95A 



C4G9 



51309 



46646 



48409 



46844 



4731s 



CG9C 



FF05 



DfiEA 



50944 
6G493 



S57B6 



D737 5509S 



Ca4f 



50'5< 



CD1E 



CED4 



C949 



6547? 



49285 
61523 



61546 



FFD2 



5037' 



6&4Q0 



BAB8 



BCO? 



FF9C 



BACe 



477S? 



4B130 



65436 



47902 



FFB: 55463 
4703> 



07B' 



FFCO 



CFE6 



52510 



Acac 

ttDZ 



BSEA 



B737 



A042 



ADIE 



4265? 
OG-93 



47»U 



46303 



'iXZ 



44318 



52946 



51531 



fl5473 



53222 



oeoo 



0624 



55309 



6533? 



D39E 



Fr02 



CA0O 



54 '7^ 



65490 



51840 



AED4 



A94B 
FFCO 



44756 



43339 
65472 



AFE6 
0600 
R874 



45030 



47117 



B39F 



J 7140 



^5982 



FFD2 



AABO 



coie 



C93B 



CQiD 



52230 



S161S 



51Z?9 



B650 



CS62 



57215 0220 



51D77 



FF06 



B045 



Of OF 



COfC 



D£5E 



C6AB 



C73F 



654% 



56133 



5731 T 



51708 



56926 



Baoa 



Ff-Lie 



FFBA 



4719^ 



51296 



5360- 



47112 



B5496 



6B4G6 



C8DS 



D7a: 



i:o»4 



C871 



5141C 



55C84 



57J92 



51313 



FFD8 



CD6F 



D289 



!>259' 



OAFD 



DlOB 



50659 B731 



&1D0' 



D33F 



I5Q ^664 



163 



'92 



bSfl 



SAL 



VERIFY' 



WAn 



B7 
C5 



95 



92 



•03 

197 



149 



I4« 



CW=C 



E028 



54D79 



63108 



51 '09 



57384 



BTCe 
C58E 



53697 
47869 



53512 



46697 



hk;3 



BflFD 



D2D2 



4704E 



S0S7fi 



63171 



rC39 



E26a 
CAFe 



0F71 



65496 



56377 



ACD6 



65490 



44038 



A61O 



43323 



A802 



4K0T 



43218 



B72C 



- 



E097 



Ae71 



FFD8 



8C39 



46S92 



57495 
43131 



65498 



57960 
5i«0 



57^)1 



C795 



C02F 



5ica3 



51247 



D465 



El 27 



4766^ 



cw^e 



53970 E?ei 



54373 



57639 



51900 



5S033 



E260 
AAFfl 



BF71 



461 B5 



57963 
43768 



40009 



A795 



AaJF 



B4fi5 



E12A 



AAF6 



f2B4 



42901 



43055 

46181 



S7642 



437Se 
69036 



Al ROhto Junrp to LocatonOCOO(tt*u USR Jump V«clDr> 



0687 



FFDB 



0710 



54019 



65499 



55056 



Cera 51427 



FFDB 



65499 



C963 



S1555 



D7AO 



FFDB 



D82D 



&5213 



65499 



55341 



■ KainSFtfAitnel" ftASir 4 KarnJ Roui-w 



B7AO 



FFDB 



B820 



470Z1 



65409 



4714» 
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VIC 20 / Commodore 64 RS 232 



OPEN LF, 2, SA, CHR$( 



RS 232 User Port Lines 

1 a ) 4 9 6 7 B 1C11 11 




ABCDCFHJKLUH 

VIC 20 RS 232 s COntrortod by VIA 1 ;6S22) at S9I TO 
Ce4 RS 23£ \5 conlrollGO by CIA 2 (6526) ai SDDOO 



PW 


Chip 


DoKr^for 


Abrv 


Oir ModOS 


A 


GND 


Pi-Qieciive Ground 


QND 


1 2 


B 


FLAGS 


Received Daia 


S.^ 


IN 1 2 


C 


PBO 


Pi^cf^eO Daia 


S. 


JN 


1 2 


D 


PBi 


RoQueGlto5«nd 


HTS 


OUT 


r 2 


E 


PB2 


Dato Terminal Raady 


DTR 


OUT 


r 2 


F 


PB3 


Ring Indcator 


ni 


IN 


3 


H 


PB4 


RmsiveUli tu Signal 


DCD 


IN 


2 


J 


FB5 


Unassigned 




IN 


3 


K 


PB6 


Oear To Send 


CTS 


IN 


2 


L 


PB7 


Data Set Ready 


DSR 


IN 


2 


M 


PA? 


TranEmitled Daia 


&JU1 


OUT 


1 2 


f^ 


GNO 


Sgnal Ground 


GND 


■ 


1 2 3 



Avadabie Modes 

1 ) 3-L ine iniarface iS^, S^ GND) 

2)K4.infnnlefface 

3)U56ravalable only (unused n xde) 

' these linoi erQ h«ld high dan^Q 3 Imo mode. 



Control Register 



765U33M U 



Command Register (optional) 



























o 

0^ 







D 









1 







1 





1 
1 









1 







) + CHR$( 



Baud 







User' 



60 







75 



110 



134.5 



150 



300 



\ 1 








T 



I 







600 



120O 



2400 



2400 







1 



3600* 



4600' 



720O' 



5600' 



19200' 



■ nol impJemenlcd 



Not UEied 



Word 
Length 



a BUS 



7 Bits 



6 Bits 



b^tl% 



3top»tt 



I Stop Bil 



2 Slop BIS 



6 5 4 3 2 



]) 



Ksriclahaks 







3Lir« 



XLing 



X X >! 



NolUsed 



DupLex 



u 


Hun 


1 


Haf 



X X 







Parity 







1 



1 1 



Di&aoied 



Odd 



Even 



Mdrk 



Space 



VIC 20 / C64 RS 232 Status 



3SIXIQ0000 ST -Status Variable 



Parity Error 

Framing Error 

Receiver Buffer Overrun 

Unused 

CTS Signal Missing 

Unu&dd 

DSR Signal Missing 

Break Detected 



Notes: 

" rf the LF# IS 1 28 or greater a Line Feed wtll be sent after each Cairiage Relurn 
> The Sscondary Address SA does not affect RS 232 opGrauon 
' Before Closing the channel, check oulpul buffer for data witfi: 
VIC 20. 100IFST = OANO(PEEK(37151)AWD6^) = 64 THEN 100 

110 CLOSE LF 
06A: 1O0SX = ST:IF(SX-OORS>f=8)THEN1OO 
no CLOSE LF 
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IEEE 488 Bus Signals 



IEEE Port Pinouts 



Manager 


ATN 


Atienirfjn 


The con![Olter(FET/CBy/6) sets this 
siflna o(A while 1 \& sending com- 

mondaoolhodatobus. Whon ATN is 
lijvr, onJy peripheral addresses and 
control mes^^es are on the dala bus 

When ATN is high, only previcusly as- 
sigrtod devioea can trans'er data, 




Transfer 


DAV 


Oaei ValJd 


When DA*/ \5 low, ffiis signifes that 
data IS valid on dala bus. 




ManaQpi 


EOl 


End or 
Identify 


When the last Dyl© of data i£ hoing 
tranaterred.lhelalke' has the option 
Of setting EOl low. The controleF al- 
waysseisEOllOiVAhilethe asldata 
byte s being transferred from tha con- 
troler. 1 




ManaQei 


IFC 


Intertac© 
Qeof 


The controller sorxie its internal roGol 
signal es IFC Ioia (true) to initialize all ' 
devices to me ide slate When the 
COr^lroHer is switched on or reset, IFC 
goes low ior about 1 00 mill i seconds. 




Transfer 


NDAC 


Data Not 
Accepled 


This signal is held \n\h (true) by the lis 
tener whHg roadi'>g. When the data 
byte has boan road, the listener seis 
NDAC high. This signals me taiher that 
data has been acoepfed 




Transfsr 


, NRFD 


Not Ready 
for Data 

r 


When NRFD is 1cm (true), one ^r more 
listeners are nof rf^ad/forthe navt 
bylQ of data. Wher^al devices are 
ready NRFD goes high. 


1 


Manager 


SRQ 


Sef\fte© 
Request 


Noi implemented in DASIC, but avarfa- 
bleiothe jser. 




Manager 


REN 


Remote 
Enable 


REN ishtfdiowbythebusconljoHer 
The FETycBM has a pir grounded 
tha: keeps REN permanently low 




Daia 


DI01-8 


Daia 

InpuVOutDut 

Lines 1-8 


These signats represent t^e brts of in- 
formation n" ihe data bus When a 
D10 signal it lew it reprosonts T and 
when high 




General 


GND 


Ground 


Ground conn©cl*ons: There are six 
corlEol and mdndgtinitfU signal 

grojrid returns, one data signal 
ground return ard one chassis shield 
ground lead 





Cassette Port 



1 a 3 < B a 




A B C D E F 



Rn# 1 Name 


fiescriotion 


A-1 


GND 


Di^fldl Oround 


B-2 


+ 5V 


+ 5 Volts to opefate cassens circuitry only 


C-3 1 


Motor 


Com outer con iroled * 6^ lor cassette motor 


□-4 


Read 


Read line Irom cassette 


E-5 


Write 


Write line cassette 


F-6 


Sense 


Mnnilors dosure of any lodclng Type casGOtto 
switch 



• tt ID 11 ^2 




ABCDEfHJKL 



Pinl 


Pri*" 


Mnerriijiiii; 


Delinkion 


1 


1 


DIOI 


Data InpuUOutpul Line tf 1 


Z 


2 


DJOZ 


Data Input/Ouipui Line #2 


3 


3 


DI03 


Data hDul/OutDut Line #3 


4 


4 


DiCW 


Data InpufOulput Line #4 


5 


5 


EOl 


End or Identity 


e 


6 


DAV 


Data Vabd 


7 


7 


NRFD 


Not Ready Fo' Data 


8 


8 


NDAC 


Data noi Accepted 


9 


9 


IFC 


Interface Clear 


10 


10 


SRQ 


Service Request 


11 


11 


ATN 


Aitenton 


12 


12 


GND 


Chassis Ground (IEEE cab^eshidd] 


A 


13 


DI05 


Data Input'Outpul Line #5 


5 


14 


DI05 


Data inpufOuiput Lir>e #6 


c 


15 


DI07 


DatalnpufOuloulLinB#7 





16 


Dioa 


Dala tnput/Oulpul Line #8 


E 


17 


REN 


r.^mote Enalilfl 


F 


16 


GND 


DAV Ground 


H 


t9 


GND 


NRFD Ground 


J 


20 


GND 


NDAC Ground 


K 


21 


GND 


irC Ground 


L 


7? 


GND 


SfiO Ground 


M 


23 


GND 


ATN Ground 


N 


24 


1 

! GND 


Data Ground (DIOI^S) 



Pin Numbers for SlandaTd IEEE Cable Connedor 



PET/CBM User Port 

1234a«7l«IOI1lZ 




Note Upper a/uJ Lower cassette p^ns are shofted 



Pin* 


FuriCton 


De&oriplkrn 


1 


Ground 


EyslfiTi Growy! 


2 


TVVideo 


Videc Out for external displays 


3 


SRO 


Conn&cTsd to IEEE SRQ 


4 


EOl 


CoioDcred to IEEE EOl 


5 


Diag Sense 


^-lekJ tw causes power up to Diagnostic routines 





READI 


Connacietl to casse;ie i -ead line 


7 


READ 2 


ConnnciedTocasse:te2'eadline 


B 


Write 


Diagnostic tape v^rite verify 


9 


Vert 


TV Vertica' fc external dspiays 


TO 

n 

12 


Honz 
GND 
GND 


TV Horizontal tor ejiief nal ttaplays 




A 


GND 




B 


CA1 


EdgeMnrtiw mpul of 652Z VIA 


C 


FBO 


PBO-^ are inoepenoentfy pfogran^mabfe 





Fbl 


ror input cCutpi^ 


E 


PB2 




F 


PB3 




H 


PB4 




J 


PBS 




K 


PB6 




L 


PB7 




M 


CB2 


Special I/O pn of VIA 


N 


GNO 


Dig la Ground 



The T^inKBctor, Volum* 4, Ibbu* OS 59 



Pin* 



1 

2 

3 

4 

5 

S 

7 

B 
10 
11 
12 

13 

14 
IB 

le 

17 

18 

19 

20 

21 

77 

A 

b 

C 

O 

E 

F 

H 

J 

K 

L 

M 

N 

P 

H 

S 

T 

U 

V 

W 

X 

Y 

Z 



VIC 20 Expansion Port 

37 71 201$ 18 17 IG1S14 13 1711 10 987054331 




ZfXWVUTSAPNMLKJHFEDCBA 



NaiTi« 



Description 



GND 

CDO 

CD1 

CD2 

C03 

CD4 

CDS 

coe 

CDf 

BL<1 

BLK2 

BLK3 

BLKS 

PAMl 

PAM^ 

RAM3 

VFVW 

CR/W 

RQ 

NC 

*5v 

GND 

GND 

CAO 

CA1 

CA2 

CA3 

CM 

CAS 

CA6 

CA7 

CAB 

CAe 

CAIO 

CA11 

CAT 2 

CA13 

1/02 

1/03 

r^MI 
HESET 
NC 
GND 



System gfound 
Data bus bi:0 
Data bus bki 

DaiabusbiT2 

Daiabusbira 

Daidbu3t>lt4 

Data bua btC 5 

Ddta bua biL e 

Data txjs bi[ / 

ak oecoOeU PAM/ROM block 1 ® S2000 {acuve kMl 

8k Decoded PAM/ROM block 2 & S40G0 (aclive low) 

Sk decoded PAM/ROW bock 3 ffl S6QC0 (aciive icwl 

fik oecodsd ROM block 5 ® SADOO (aclivp low) 

Ik decoded RAM btock Q S04OC (acttve low) 

1 k decoded RAM block ^ tOSOO (activo low) 

1 k decoded RAM block <Q SOCOO tectve low) 

Rai*dWrilel("Blr(jii>VlC Cliip{hiyl itftid. tiw rtiiie) 

RaadWrlte hre IrcmCPU (htgh-read, low wFi:e) 

interupT Request line 10 6502 (aciive low) 



Address bus DiTO 

AdcJrKSbuSD>t 1 

AdcJressbusoiL? 

AdOressDuSL>iU 

AdGresSbuSDil4 

Address bus Drt 5 

Add^fti5 bus bit 6 

Address bus niT7 

Address bus bit 8 

Address bu3 bit 3 

Address bus bit 10 

Address bus U4t 11 

Address bus biE 1 2 

Address bus bit 13 

I/O block 2 (located at S9B0D) 

I/O block 3 (located at S9C00J 

Pha?* 3 sysiefTi ctock 

6502 Von MaskQblo Iniofrijpt [acii^ low) 

G&02 Reset pin (active io^) 



VIC 20 User Port 



1 9 1 4 s s r a 9 10 11 17 




ABCtJEFHJKLMN 



Pin* 


FuncSon 


Descrtption 


1 


Grouid 


Sysiarn Ground 


2 


+ 5V 


(100 ma Tiaxrnum) 


3 


RESET 


Cold Stan Memory IS destroyed 


4 


JOVO 


Joystick Switch 


5 


JOVl 


Joystick Switch 1 


6 


JOV2 


Joystick Switch 2 


7 


PEN 


Lght Pen Input Alsc Joystick PifS Button 


a 


SENSE 


Casse^e Switch sense line 


9 


Serial ATN 


CoMFiQCied lo Serial BusATN Lire 


ID 


9 VAC + Phase 


Tranarormef ouipul (50 ma. maximum) 


11 


(jND 




12 


GND 




A 


GND 




B , 


CB1 




C 


PBO 


P60-7 are irvtooendentlv programTiable 


D 


PB1 


for InpuT or Output 


E 


PB2 




F 


PB3 




H 


PB4 




J 


PBS 




K 


PB6 




L 


PB7 




M 


CB2 


Special VO pin of VIA 


N 


GND 





VIC 20 Audio/Video Port 




Pin# 


Naj^e 


Descnplion 


Cotour 


1 


+ 5V 


10 ma majofDum 


Heo 


2 


GND 


Svsterr. &ound 


- 


3 


AUD 


Audb Out 


Qrev 


4 


VIDI 


Video I ow 


Hlnrk 


5 


VIDH 


Video High 


Whjle 



Colour refers to Radio Sback Vart# 42-2JW 



VIC 20 / Commodore 64 
Serial Port 




Pin# 1 Name 


DefCTipton 


1 

2 
3 
4 
5 

e 


SRO 
GND 
ATN 
CLK 
DAIA 
RESFT 


Serial SRO in (ACiiv« low] 

SysEetri Ground 

SeriafATN fiVOut 

Serial Qock InrOjt 

Serial Daia IrVOu', 

qp4^ts aHrtPVicfiscn l^fi'irf tus (active low) 
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Commodore 64 Expansion Port 



Narre 



1 
2 
3 
4 
5 
6 

7 
8 

10 

II 

\2 

13 

14 

15 

16 

17 

18 

19 

20 

21 

2-\ 

A 

B 

C 

D 

€ 

F 

N 

J 

K 

L 

U 

R 
S 
T 
U 
^ 
W 
X 
Y 
2 



2? 31 3r>T»1t 17 1«1S1i 13 13 11 tC t H 



Commodore 64 User Port 




Pin* 



GNO 

*5VDC 

+ 5VDC 

IRQ 

R/W 

Dec 

Clock 

1/01 

GAME 

EXflOW 

1/0 2 

ROML 

B/^ 

DMA 

D7 

D6 

D5 

D4 

D3 

D2 

Dl 

DO 

GND 

GNO 

RCWH 

RE5ET 

NMI 

«2 

A15 

A14 

A13 

A12 

All 

A10 

A9 

A8 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

GND 



Descfption 



S/Oron Grourtd 

Totfll User Ptri anij Carindge devices 

can draw ro more :h3n 450ma. 

iFiierupi Hequest lioeio bbo;? (active low), 

Read/ATnle- 

8iaMHzvidftO dot dock 

I/O aiod. 1 & SDEOO-SDFFF (active lov.) Lnbulfo-od I/O. 

Aciwetow n_ inpui 

Aciivelo^v TT_ inpui 

I/O Stock 2 (3 SDFOO'SOFFF (active low^ bufteradTTL cuipui. 

8K[jtjcoJeaRAM'R0M bi(KK® Sfluou {active low) DuncfeflTTL outDut. 

Bus Available signal 'rem me ViC Ji chip- Lfibulfered - 1 is maxrmum load. 

Drrect Memoiy Acc^s request line (aclive low inpul) is Ttl inpul 

Data bus bi 7 " 

Dalabushrte ' 

DfllabusblS " 

Data tuEbt4 " 

Databu&bia ' 

Data bus br|f * 

Data tA^ bii ' 

DatatxjsUO ' 

Systen grcord. 

SystetTj Ground 

8K fteoorlPd flAW.ROM Rlrvk Q tFOOO bdHflred 

650P RESET Dm (actve tow) buftered TTL out/unlxitlored m. 

6503 Non Maskable Interrupt jactve low) buffarea TTL out, urboffered r> 

Pnaao 2 aysiem clock. 

Adorers bus bfl 15 * 

Adorers bus brti 4 " 

AaoressDusbitia" 

Address bus biM 2 • 

Address bus b^t 11 ' 

AddTfKs bus ft"i 10 " 

Address buE bit Q ' 

Addrocs buB bit e ' 

AddrOM bus bil 7 ' 

Addf iss tjus bil 6 " 

AOaress bus Dil 5 ' 

Aaaress bus bil 4 • 

Address bus brt 3 ' 

Address bus brt 2' 

Address bts brt 1 ' 

AddTHs bL£ brt ' 

SyGlem Ground 



1 3 3 4 S 



7 B 10 11 13 




ABCOEFHJKLMN 



Pirf 


Function 


1 Descrpbon 


1 


Ground 


SySNTi Ground 


2 


+5V 


(100 ma rnaxtfnumj 


3 


RESET 


Cold Start Memory isNOT destroyed 


4 


CNTl 


Sefial Porl counter frofn CIA 11 


5 


SPl 


SefiafPDf1froniCIA#i 


6 


CNJT2 


Serial Port counter from CIA Ii2 


7 


SP2 


Serial Port Iron- CIA *2 


a 


PC2 


Handshaking \<r^e liofri CIA #2 


9 


S«rialATN 


ConneaeiJ to Serial Bus ATN Line 


10 1 


9 VAC +PhaEe 


Transformer oupLiMSO rn a maximun) 


11 


9 VAC -Phase 


TransJormer OLipul [50 ma rr^aximurnl 


1? 


GND 




A 


GND 




B 


FLAG2 




C 


PBO 


PBO-7 are irdepando'^Uy prcgramrrable 


D 


PBl 


for Inpu or Qu^ul 


E 


PD2 


. 


F 


PB3 




H 


Pb4 




J 


fbb 




K 


PRfi 




L 


PB7 




M 


PA2 


SpecBl I/O pn of CIA 


N 


GND 





Commodore 64 
Audio/Video Port 



Pin* 


Nflf^e 


Dtfi*,Jip|pijn 


1 


LUM 


L umnanre 


2 


OND 


System Ground 


3 


AUD 


Audw3 Ou 


4 


COMP 


Composite Video 


5 


: JACK 


Audio In 


6 


CHR 


Cfircma oiil 


7 


N/C 


No connecton 


8 


N/C 


No c:jnneclon 



Unbuffered 1 isTTLioadmax. 



VIC 20 / Commodore 64 
Joystick Ports 




Pin* 


Nona 


Description 


1 

2 

3 

4 

6 

6 

7 

3 

9 


JCYO 
JCYl 
JOY? 
JOY 3 
POTV 
FIRE 
+ 5V 
GND 
POTX 


Also the Ligh: PeninpuL (C64poi[ I only) 
100 rna. majomum 
Sysiem GrouTd 



Nolo Seo ^^wrlOr/ Mop lor roading Jo>atc'* Ports 



Tha Trintactor. VoUiniA I. luu* OS 61 



Commodore Disk Specifications 



Model 


DJW90 D9060 S25i> 


805C 


4040 


2031 


1541 




Drives [>er Head 
Heads per Drive 


1 
6 


I 
4 


2 
2 


2 

I 


2 

1 


1 
1 


I 
I 




FornAtted Storage 

Cdpaciiy pe Uiiii 
Max Sequential Fiies/Drive 
Mjix R^latTve Files/ Drive 
Disk System BuFfe. 


7,47 MB 

7.41MB 

7.35 MB 

4KB 


4.98 MB 

4.94 MB 

4.90 MB 

4KB 


2.12 MB 
1.05 MB 
104 Mb 


1 .05 MB 
521KB 
183 KB 

4 <B 


340 KB 

168 KB 

167 KB 

■1KB 


170KB 

I6SKB 

167 KB 

2KB 


170KB 

168KB 

167KB 

2 KB 




Disk Fornatn 

Cylinders (Tracks) 
Secior* per Cylinder 

Sectors per Track 

Byic» pex Secior 
Blocks Kree 


153 

128 

32 

256 

29162 


153 
192 
32 
256 
19442 


77 

23-21^ 

8266 


77 

23-29 

256 

4104 


35 

17-21 
256 
1328 


35 

17-2i 
256 
664 


35 

17-21 
256 
664 




Internal lo L'mt 
IE:EE:-433 Dui 


5 MB 
1.2 KB 


5 MR 
1.2 KB 


40 KB 
1.2 KB 


40 KB 
1,2 KB 


40 KB 

1.2 KB 


40 KB 

1.2 KB 






Acce«s Time* (milli-aecond*) 

Track-ToTrack 
Average Tracl! 
MfAdSeltliagTime 
Avert^e Laiency 
RPM 


3 

153 

15 

834 

360U 


3 

15 
8.34 
3600 


5 
125 

100 
300 


* 

IDO 
300 


30 
360 

100 
300 


30 
360 

lOO 
301) 


30 
360 

100 
300 




• TracJc-To-Track: Micropoiis 8050 = 30 ins. Tdiiduii 805U = 5 mi. 
'•Average Track: Micropolis8050 = 750ms. Tandon8050 = 125 ms. 




Physical Dimensions 

lleighi (inches) 
Widrh (inches) 
Deplh (inches) 
Weigh! (pounds) 


S.75 

8-25 

15.25 

21 


5.7S 

8.25 

15.25 

21 


7.0 

15,0 

ia,75 

28 


7.0 

15-0 

13.75 

28 


i 

7.0 

15.0 

13.75 

28 


5.5 

8.0 

14,25 

20 


3,0 

7,0 

13.0 

10 




nertriral 

Poster (Warts) 


200 


200 


60 


50 


50 


40 


35 




Voltage tail models) 


110- 130 VAC. 60 Hz 





Disk Utility-Command Set 



Sector Distribution By Track 



Comma rid 


Abbreviation 


Format 


Block-Read 


B-R 


"B-R:"ch:dr:i:s | 


BtockWrire 


B-W 


■B-W:"chrfT;TiS 


Block-Execute 


B-E 


■B-E."ch.di;t;a 


Buffer-Pointer 


&P 


"B-P:"ch;p 


Block'Allocare 


B-A 


"B-A ■dr:t:s 


Block- Free 


B-F 


"M.'diXs 


Memory-Wrile 


M-W 


"M-WadL/adH/nc/daia 


Memory -RciKJ 


M-R 


"«-R"adl/adh 


Memorj^Execule 


ME 


'M-E'adl/adh 


User Command 


U 


" iix:ch;drt:s 



The channel niimher in DOS: ideiiUcal lo the Secondary Address in 
the associated OPEN statement 

Tilt Drive niinTh^rO (or 1 flnppy dual drives) 

The Track number 1 tt^rougii 154 {depending on itie model') 

Sector number ; through 1 12 ( depending on the model*) 

The pointer Prsilion fni the buOer poinler 

The Low byte of the Address (use CHR1(ADL) ) 

The High byte of the Address {use CHRHADg) 

The Number of Characters: 1 through 114 

The actual data in hexadecimal. This is rransmlited Ijy \is\\g die 
CHRS function, ie. CHRS(1 7) would serd Ihe decimal equivalent ol 
hexadecimal II 

The indent to the u^r table 

Tile FdTointttis d\MxidicJ with the U command (opdonel) 





Nuiiioer of Sectors 


Track Number 


4040 


2031 1541 


1-17 
18-24 
25-30 
31 -3S 


21 

19 
18 
!7 


21 
19 
]R 
17 


21 
Ifl 

n 



Tra:k Number ! 


8050 


8250 




1- 39 


29 


29 




40- 53 


27 


27 




54- 64 


15 


25 




65- 77 


23 


23 




78-116 




29 




in-no 




27 




131 - 141 




25 1 




142-154 




23 





D9060/D90W - 1 53 tracks per xecording surface ( 4 on 
D9060 and 6 on the D9OG0) with 32 sectors per frack 



User Command Jump Table 



SlATl4lir<t 


Altemite 


Function 


SyntAs 


Syntax 




Ut 


UA 


Block-Read TpplacemenI 


U2 


UB 


Block-Write rcplacemeni 


U3 


uc 


Jump to S 1300 


14 


UD 


Jump loS 1303 


U5 


UE 


Jump loi 1306 


U6 


UF 


Jump lo 1 1309 


U7 


UG 


JumpioSl30C 


U8 


UH 


JumpTo$130K 


m 


Ul 


JumpfoS10F0{NMl) 


U: 


LU 


Povbfcr-Up vector (reset) 



K TTwTrBnuclor. ValLjme4, luueOS 



t5AM (mock Allocation Map) hormats 





4D40. 203 1 , and J 54 1 BAM Formal - Track IS Sector 00 


Byie* 


Dtscrrptioii 


Ddta 








0-1 


Track-Sedor of firs! Directory block 


18-00 








2 


ASCII V Identifies DOS 2.G tamat 


65 








3 


Reserved lor fuLure PUS use 


00 








4-143 


Bit map of available blocks 


rrafks l-3f; 










80fV0RAMFnrma1 | 


Byre' 


DcKfiption 


Data 1 


6AM1 


BAM 2 










Tr38 / ScOO 


Tr38 / Sc03 






0-1 


TrKk-Scclor oJ next BAM block 


3d-03 


3&-01 






2 


A5CII c' Identilies DOS 2.5 Jofmat 


67 


67 






3 


Reserved for fulure DOS use 


00 


OO 






4 


Lowest track ' mapped in this BAM block 


01 


51 






5 


Highest track" ( + 1) mapped in Ihis BAM bluck 


51 


78 






6 . 


Number ol unused blocks on irack: 


1 


51 






7-10 


Bit map of availabe blocks on fr^ck: 


1 


S! 






11-255 


(BAM 2: ll-140)Bit map of available bocks on [raclis: 


2-50 


52-77 






8250 BAM Format 


Byie" 


Descripcion 


Dala 


BAM 1 BAM 2 


BAf^S 


BAM 4 






TrSS / ScOl) IxT&Z Sr03 


TrSS / Sc06 


1 Ti36 / Sc09 


0-1 


Tracfc-Seaor of nexi BAM block 


38-03 


38-06 


38-09 


38-01 (DiT) 
67 


2 


ASCIIS kJenlifies DOS 2.7 formal 


67 


67 


67 


3 


Rewrved for future iXS use 


DO 


00 


00 


00 


4 


Lowcsi track ' mapped in firsi DAM block 


01 


51 


101 


151 


5 


Highest (lack ' i + 1) mapped in fust BAM block 


51 


101 


15] 


155 


6 


number d unused bkKrks on irack: 


1 


51 


101 


151 


7-10 


bir map of available blocks on hack: 


1 


51 


101 


151 


11-255 


(BAM 4: ll-25)Bi[mflp of available blocks on Iradts: 


2-50 


52-100 


102- ISO 


152-154 


D90G0 i D9090 BAM ForuMt - Track I Sector (normaJ lnctition) 


Ry«*-' 


[>«£Cri prion 


1 Data 








0-1 


Track-Seclor pointer to n*?xt BAM hlrick 


SFFFF^Iast 








2-3 


Track-S^cJor pointer to previous BAM block 


SFFFF= First 






1 ' 


4 


Lowest Irack ' mapped in this BAM block 






1 


1 


5 


Highest Track ' (+ 1 ) mapped in Ihis BAM block 






1 


1 
1 


6 


Number of blocks unused nn ihis track 








1 


7-10 


Bit map of available blocks on this track 










1 1-255 


Bilmapof thene;4l49 iracks 











Directory Format 



2031 


,4040. 1541 Directory Header-Track 18Seclor 00 | 


Byte* 


Data 


Desctlplitjii 


1 1-143 
144- IGI 
162-Iti3 1 
164 

165- lee 

167-170 
171-255 


160 

50.65 
100 
00 


Reserved for 2031 DAM 

Diskette name, padde^l with shlRed spaces 

Diskette ID number 

Shifted »pace 

ASCII ^2a' identifies DOS version and formal 

Shifted spac^ 

not used 


81 


350, 8250 Direct 


ory Headca- - Track 39 Sector 00 


Byie* 


Data 


Description 


O-l 
2 
3 

4-S 
6-21 
22-2S 
24-25 
, 2fi 
27-28 
29-32 
33-255 


38,00 
67 1 
DO 

IGO 

IGD 

50.67 

160 

DO 


Track-Seclof to first BAM bk>tk 

ASCn c identifies UOS2,5 kjrmal 

reserved for future DOS use 

Not used 

Diskette name, padded with shifted spaces 

Shifted spaces 

Diskette ID number 

Shifted space 

ASCII ■2c' idertifies DOS veiiion and formal 

Shitted spaces 

Nol used 


1 D9 


060 / D9U90 Dir 


ector>' Header - Track Sector 


Byte* 


' Data 


Descilpiion 


0-1 
1 ^3 
1 4-5 

6-7 


00,255 
76, 00 
DO, 00 
01, 00 


Tiack-Secior pointer to bad irack and seaor list 

Identifies UUS3.a[omal 

Track-Secior frf \\m direcfory block 

Nol used 

Tiack-Setlor of FirsI BAM bWk 



2031 Dueclory BlodcS' Track IS Seaor 01 [hroagli 18 

4040 Directory Blocks Track 18 Sector 01 ihtough 16 

S050 Direcloiy Blocks - Track 39 Sector O: Ihrough 39 

8250 DifecioiY Blocks - Track 39 Seaor 01 Ihrougfl 29 

D9060 / D9090 Directory Blocks - Starting on cylin- 
der 7G. usesall Tr*:k*- Sectors iK)thiuu|^li 31, \\\<\\ 
expands to additional blocks as required, providing 
jnlimited' Directory siie. 


Byte' 


Description 


0-1 

2 

3-4 

5-20 
21-22 
23 

24-27 
28-29 
30-31 
32-255 

1 


Track-seciOf pointer lo )iext diret[or> block 

File type 

Track-sector pointer to finit file blork 

File name, padded wifh shifted spaces 

Track-secioruf first side sectof if RELatJve fl e 

Record lengili If relative hie 

Reserved for future file information 

Track-sedor pointer for replacement 

Njmber uf blutk^ used by the file 

Seven more 3Z-byte file entries (same as 2-31 

above, plus two additional imusH bytes) 




Additional Notes 



32 bytes per file cntiy. except the first entry is 30 bytes 

Total of eight (P| file emiles per directory block 
File types are. Scratched Files SOD 

Sequential Files $01 

Program Rk.s S02 

User-Dehned SC3 

Relative Record S<14 

Filetype codes are OR'ed with « 80 when file is properly dosed 
Track value of 00 in byte zero indicates the last useJ block in 
the direaory Sector value then stiows next byie to use 
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Commodore Related Programming Books 



Title 



Author 



Publifther 



■ 

SuperPET Related Books. 

• 

SuperPET System Overview 

SuperPET Waterloo 6S09 Assembler 

SupetPl^r Waterloo MicroBASIC 

SupeiPET Waterloo WkroFORTRAN 
SijpprPRT Waterloo MicroCOBOL 
SupeiPET Waterloo MkroPASCAL 
SuperPFT Walertdc MkroAPL 


Boswell /Grove/McPhee/Wekh 

Cowan /Shaw 

Graham /McPtiee 

Dirkson/Welch 

Commodore 

Bcswe!!/Grove/V^'elch 

Wilson/Wilkerson 

1 


Sam's Books 
Sam's Books 
1 Sam's books 
Sam's Books 
Sam's Books 
Sam's Books 
Sam's books 


6502 Programming Books. 

6302 Assembly language Prograiuiiun]^ 
6S02 Assembly Language Subroutines 
6502 Software Gourmet Guide & Cookbook 

Advanced 6502 Program mmg 

Programming Ttie 6502 

6502 Software Design 

6502 Assembly Lanfiuafie Proiirammmg 

6502 Systems Programming 

Beyond Games: Systems Software for your 6502 Persona Computer 

Top Down Assembly Language Ptogrammcr For Your 6502 Personal Computer 

Mact^ine Language For Beginners 


Lance L,evenlhal 

Lance Levenlhal 

FIndley 

7flks 

Zaks 

Scan Ion 

Fernandez/Tab ler/As ti 1 ey 

Windeknccht 

Skiers 

Skier 

Mansfield 


Osbwne 
Osborne 

Svbex 
Svbex 

L 

Sams 

WILY 

LB 

BYTE 

McGraw Hill 

('r>mpute! 


6809 Prograiuiiilng Books. 

i 

6809 Assembly Language Frograjiiming 
Progiamming Ttie 6809 
Tlie 68t)9 Com pan kin 


Liflnce Levenlhal 
Zaks/ Labi ak 
JaJues 


Osborne 
? 

BP 


Hardware Related Books, 

PET/CBM & The IEEE 1S8 BUS (GPIB) 
Interlace Proiects Kor The PET/CBM 
PET Interfacing 
Advanced 6502 Inlerfacmg 

Programming A Inlerfacing the 6502 with experiments 

How To Program and Interface the 6800 

G809 Mkrocomputer Programming and Interfacing, with Experiments 

6502 Applications 


Fisher/Jensen 
tJdlJi^ren 
Downey/ Rogers 

Holland 
De Jong 
Staugaard 

Staugaard 

Zaks 


Osborne 
7 

Sams 
Sams 
Sams 
Sams 
Sams 
Sybex 
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Title 


Author 


Publisher 


Vic 20 Books. 






Vic Proiiramniers Reference Guide 


* + - 


Sams 


Compute's Rrsl Book Of Vic 


Compute! Books 


Compute! Books 


Compule's Second Book Of Vic 


Compute' Books 


Compute! Books 


Compute's RrsI Book Of Vic Games 


Compute! Books 


Compute! Books 


llsprs Hancfbook to Ihe Commfyfore Vic 20 


Weber 


WSI 


Vic-20 cSmpuler Wriling Workbook 


Adier 


ARCsofl 


!14 Vic"20 Oompiitf r Programs lor Hotnp, School A Officp 


Adier 


ARCsofI 


101 Progrdnimiiig Tips & Tricks For Ttie Vic-20 


Adlt^r 


ARCsoft 


Star? With BASIC On Your Commodore Vic 20 


Monro 


RFST 


Vic BASIC: A User-Friendly Guide 


Zamcra 


PH 


More Than 32 BASIC Programs for ihc Commo<Jore Vic Computer 


Rugg/ Feld ma n / Wi 1 so n 


Dilithium Press 


Computers for Kids-Commodore Vic-20 Ediiion 


l-^rsen 


Creative Comp, Press 


Getting Aquainled wilh your Vic-20 


Hdttnell 


Creative Co mp. Press 


Vic Graphics 


Nick Hampshire 


Hay den 


Vic Revealed 


Nick Hampshire 


Haydcrj 


Vic Games 


Nick Hampshire 


Haydefi 


HappirigThc Vic 


Compute! 


Compute! Qooks 


C64 Books. 






Commodore fri Programmers Ref -Guide 


Commodore 


Sams 


Computes first Book of 64 


Compute! 


Compute! Books 


More Than 32 BASIC Programs for the Commodore 64 Computer 


Ru [g / Fptd ma n/ Moore 


Dililhium ?m^ 


Mdppiii^ The CojnmLHJurt 64 


Com putt;! 


Compute! Books 


Pet/CBM Books. 






Programming Tfie PET/CBM 


Raeto Collins West 


Compute Books 


The PET Revealed 


Nick Hampshire 


Hay den 


The Library Of PET Subroutines 


Nicl( Hampshire 


Hayden 


PET Graphics 


Nick Hampshire 


Hayden 


CBM Professional Computer Guide 


Osborne 


Osborne 


PET Personnel Computer Guide 


Usborne 


Ostxjrne 


Hands-On BASIC With PET 


Peck ham 


Osborne 


Compute's First Book Of VET/cm 


Compute! Books 


Compute! Books 


PET Bases 


David 


Diithium Press 


PET Fun and Games 


Jpfjries and Fisher 


? 


Mostl> BASIC; Applications for your PET 


Berenbon 


Sams 


PET BASIC 1 


7itmora 


PH 


32 BASIC Programs for the PET Computer 


Rugg 


Dilithium Press 


PET/CBM An Introduction To BASIC Programming and Applications 


St rei t matt er/ Gn 1 dslein 


BRDY 


PET/CBM BASIC 


Haskell 


PH 


PET Fun And Games 


Jefiries 


Osborne 


A PET In The Classroom 


Boren 


DilJitiiuni Press 


nstant BASIC 


Brown 


7 
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Glossary 



Access Time 
Acoustic Coupler 

Acoustic Modem 

Accumulator 

Address 
Algorithm 
ANSI 
AFL 



Assembler 



Backup 

Bank Switching 

BASiC 

Baud Kale 

Binary Number 

Bit 

Block 

Bufrcr 

Bjs 

Byte 



CPU 
COBOL 
COMAL 
Compiler 



Daisy Wheel 

Density 

Dala Transmission Rdie 
Direct Access 



-liieliraerequiredlor a computer to locate and iiansfercata 10 or from a stuiagc medium. 

- The rwo nibber cups on an acousiic modem that hold the receiver in place !o allow iransmlssion and 
reception of data. 

- A telephone modem Itidi is not hardwired into the telephone lines, but uses a microphone and 
speaker to transmJI dala to and from the telephone, 

- A location within the microprocessor rhal is used for storage of the result of an anthmetir or Ingio 
operation. 

- A location between and 65535 in computer memory, 

- A set erf rules, usually mathematical, that help in solving a particular pr<rf)lem, 

- American National Standards Instimte. 

- AdviiEiced Programming Language. 

-Ttie 'American Standard Code for Information InterchangeMs an eii{ht level code serial Iransniissioii 
of alphanumeric code The first 7 bit*^ rppresent 128 standard ^SCII characters. The eighth bit is a 
parity bil fur error checking. The eight data bits are preceded by one start bit and and followed by one 

or tvi'ostop bits. 

- A computer program that translates source code. ie. the actual written assembler program. Into a 
machine readable form, the object code. 

- Tt>e exact duplication of a diskette by the use of a flual <Sak. drive ind the backup procediire. 

- A method in v^hich switching between various RAM locations can be achieved through software, 

- Acronym for Beginners All-purpose Symbolic Instruction Code. 

- Ttie rate ot which data is iransniitied, which is expressed in terms of bits per second. Baud rate/ 10 
equals bytes per second (approx.) 

- A numbering system that uses either the digits or 1 to express all numeric values. The binary digit 

is also known as the bit , 

^ One eighth of a normal byte, inlrfnaiy H iseilher aOora 1 symbolizing yes or no, on or oil, etc 

- 256 characters of informah'on, as stored on a diskette. Also known as a sector of a diskette, 

- RAMusedforlemc>orary storage of data until the dflia can be accepted by the device it is b&ng sent 
to. 

" The lines connecting the memciiy. microprocessors, and other portk)ns ol the computer or 
peripherals that send or receive data, 

-Theequalofonediaracler of inforriiauon, which is8L«t^. Numeric value of one bytecan fall between 
arKl255deciinaL 

- CentTdl Processing Unit, the [uicrupruct^stor. 

- common Business Oriented Language. 

- COmmon Algorithmic Language. Written tor Commodore machines in Denmark. 

- A computer program that will accept a program written in a language such as BASIC, then convert it 
over to a form that the computer will immediately understand, a machine langu^e. 

- A print wheel that uses impact of a solid character to produce its impression. The daisy wheel is 
circular in design to allow for the wheel to spin around quickiy to the correct character. 

- The number of blls in a single linear track measured per unit oHength of ihe recording medium, le. 

single or double density diskettes. 

-The BAUD rale. 

- A method o! accessing information from aslorage medium, such as a diskelti;, wliere the dcceMs Lime 
is not alfected l^ the location of the data on the disk. 
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Glossary 



\ 



Directory 

Diskette 

DOS 

Dot Matrix Printer 

Dynamic memory 
Dynamic 

EPROM 

EAROM 



File 
FileTVpe 

Flag 

Floppy Disk 
Flow Chart 

Format ling 

FORTRAN 
Full Duplex 

Graphic Plotter 



Half-Duplex 



Hard-Copy 
MardDUk 



I IdiiJwdre 

Hexadecimal 

High -Level Language 

Impact prlnSer 
Increment 
Interactive language 

Inlf^ace 

Interpreter 



-A list generated by the disk drive of all liles currently stored on its diskette. 

- A thin, flexible magnetic disk permanently enclosed in a semirigid protective jacket. 
-The "Disk Opetaiing System' which comioJsaliof the actions of the disk drive, 

- A printer head that forms it characters by the use of numerous metal pins to punch out the image 
required on paper, 

- A form of random access memory that maintains its stored information by constant refresh cycles. 

- In a constant stale of change, (ie. variables) 

-ErasableProgrammablcReadOnly Memory. Isa form of ROM that can be erased by ultraviolet light, 
and re-programmed when necessary. 

-ElectricallyAUerableReadOnlyMemory. IsaformolROW that wilt remain constanl under normal 
operating conditions, but whose contents can be modified by a series of deliberate electrical signals, 

-Acolleclionofrdated records brought together as one. single unit. 

" Pertaining to Commodore DOS. there are four different file types. These are PRoCram. SEQuential, 
RELiiti^e, aEidUSeR. 

^ A single storage bit used to signal the occurence oJ a certain condition. 

- A diskette 

- A logical diagram of the order in ^vhich a particular problem is thought to t>e resolved. Usually 
required when complex computer programs are to be writien. 

- Pertaining toCommodore DOS, Is the process of oTganizing a diskette into Specific tracks andsectors 

to allow for storage and retrieval of iiiformation. 

- An acronym for FORmula TRANslalzng system, a high level computer language. 

- In communlcatlcns, thesimultaneousiransmission and reception of data, unlike tialfKluplex. 

I 

- A device that connects to Ihe computer, and is controlled by the computers software lo draw exact 
patterns as deiennined as the computed X and Y co-ordinates. 

- [n communications, allowing only one way data transmission or reception at any one single time. 
Compares in principal to an inejipensive walkie talkie, 

- Refers to any printed output in general. 

- A [otally self enclosed data storage system. The disic [taelf is sealed inside the iinil, and rotates at 
approximately 3500 R?M to allow for high speed access to information A special (ealure of this type of 
storage system is the vast amount of storage space available in relation to a floppy disk system. 

- The actual physical components of a computer system, ie. computer, peripherals, magnetic storage 
media, paper etc. 

- A numbering system with the base 16 Its digits range from through R 

- A computer language such as BASfC, COBOL, FORTRAN, PASCAL, APL and PL/l , to name a few, 
that useenglish like commands in the design ol computer prt^rams. 

-Aprinlerwhichformsitscharactersby the physical striking of the nbbon and paper. 

- To increase the value of by a certain quanlily. 

- A high'-level language that allows execution, modification, then re-execulion again, for as many 

cycles as rec|uired. BASIC is one example of sucFi a language. 

- A wiring device to connect two or more devices together m a harmonious existence, where dala can 
be Ironsinilted or received accurately. 

- A computer program that Iranslales and executes each statement in a program entirely before 
attempting to continue on to the next statement in hne. This isa built in feature of Commodore BASIC. 
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Glossary 



Inlprmpl Driven 



1/0 



Jump 



K 



Light Pen 



Low-Level Lan^uase 






Machine Lanijuage 



Matrix Printer 
Memory Mdp 



Microprocessor 



Modem 



Monitor 



Mnemonic Cixie 



Network 

Nibble 
Mull String 

Object Code 
Operand 
Operating system 



Oiilpvil device 



Pascal 
Parallel 

Peek 

Peripheral 

Pixel 

Poke 
Port 



- A program whose execution is activated by the computers operating systems attempts to check its 
various interrupt routines. Similar to a water wheel placed in a fast muvingrivei. Very liiiltdiange in 
the flow if the river but the water wheel is allowed to operate. 

- An abbreviation for Input/Output, or the transmission to and from the microprocessor. 

- In assembler, a branch to a section ol code other then what the normal program How would expect, 

- In reference to storage tidpacily, it is equal to 1024 bytes of dala. 

- A harKJ-held, light-sensitive device that is wired directly to Ihp computer to allow the light-pen/ 
screen posJlioiii to be transmitted to tht computer for analysis and rc-aclion, 

- A computer lantjuage, such as assembler, that requires very little translation to become acceptatile 

by the computer. 

- A programming lantiuage that is immediately understandable by the computer, therefore not 
requiring any translation at all. In reality not a language a*i such hut a roding of binary digits. 

- Do\ Matrix Printer. 

- A listing of addresses and corresponding fuiictk^ns for all RAM and ROM ligations within the 
computers memory. 

- The central processing unit of a micrcicomputer containing (he control unit, arithmetic It^ic unit, 
andanjiikber of storage location, ail within one sjnall silicon chip. 

- A device that Modulates and DtModulaies signals transmitted over the telephone lines, from analog 
to digitd and vice-versa. 

- A video-display, similar to a television screen, that is used for computers and other electronic 
devices reqmnng a stable video cxjtpuL 

■>-Awt of abbreviated mmmands designed to help make the writing of an assembly language program 
simpler for the prograrhmer. 

- A number of compiirers and peripherals ronnerted togertwr til rough either a form of timesharing 
system, or over the telephone lines in a similar manner. 

- A group of 4 bItSf or one half of a byte. 

- A string variat>le without any characters in it. 

- The compiled, or machine code version of what was originally a source code program. 

- THe address of a unit of data to be operated upon. 

- The sofrrtare that controls the execution of all computer programs, the diagnostic system to help in 
the debugging process, all input/output, ah housekeeping duties of thecompuieT. and all else that go 
into the running of the system. In Commodorej the operating sysleni is located in ROM. 

- Adevice. or one in a series of devices used to collect data from another device. To alleviate confusbn, 

theprinterisan output device when accepting data from the computer to be printed. 

- A high-level programming langiiaE^. 

- A type of port or interface that allows all eight bits of data to be transmitted at the same time, each 
through d separate piece of wire, 

- A BASIC keyword used to look at a position in memor>' to determine the value located there. 

- Any number of external devices that can tje used with the computer to increase its productivity. 

- One graphic point on the computers screen. The type of computer, the graphic mode of operation it 
\s in. and the resolution capabilities of the screen delerrnine how higli of resolution will be viewed. 

- A BASIC keyword used to store a numeric digit tjetween the values ct and 255. wiinin niemor>. 
-A connection point on a computer To connect an paternal interface to with some form of peripheral. 
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Glossary 



PROM 



QWRRTY 



RAM 



Read 
Read/Wrile Head 



Regime r 



R^olulion 



ROM 



Seclur 



Sequential Access 
Serial 

Software 
Source Code 

Sialic Memory 

Storage C^acily 
String 

Syntax 

Synchronous 

Thermal F^nter 

Track 



Variable 



Volaliie MeiEiury 



Write 



Write Protect 



- Programmable Read Only Memory. A memor> storage chip that may be prot^Tdtiinied by someone 
other rhan the manufacturer This chip can only t>e written to once, and becomes a permanent 
mcdificalion when llie piLictiss is cumplete. 

- On a full sized typewriter keyboard, or computer terminal, fhe first six letters in Ihe third row arc 
QWERTY 

- Random Arrest Memory. As the name implies, this memory is such thai access to il can be made in a 
total random sequence. Whejillie power is turned olfwilhlhii type of niemoiy. all coiiteiils aie lost. 

-The operation performed by Ihe computer as it takes in new information from an input device. 

- The piece of hardware that can lake information from, or write information to a magnetic storage 
medium, 

-Anumberofsrnallle[iipcraf> storage locations wirhin the computer, that are used lor such things as 
the operahng system, and other functions that the programmer may require. 

- The numtier d pixels (points) that can be displayed on a computer screen both horizonlally and 
vertically. 

- Read Only Memor>'. \s the name implies, the contents of this section of memori can be read from. 
but noi written to. When the power is luined df, the contents of ROM are reLained 

- An area on diskette itiai is comprised of 256 characters ol tntormation. Also know as Ifie block, this 
block h read and write compatible, and can be accessed by the experienced programmer, or left up to 
the devices of the di:ik drive itself, 

- A manner in which to read or write data as complete blocks of inlormaiion. with each byie accessed 
in the exact order ir^ which was stored. 

- A type of port or interface that allows only one bit of data to be transmitted at a time through one ihe 
data line, 

- A computer program and ils ^lupporling documentation. 

- A high level language program that requires interpretation or translation into a form acceptable by 
Ihe compute! before processjjig. 

- A form of RAM whose contents are stable as long as the computer is turned on. Unlike dynamic 

RAM, there is no refresh c>'cle required. 

'The amount of data that a device can accept for storage, usually expressed in bytes. 

- A set of alplidiLuineric characiers stored within memory that can be recalled, modified, or transmitted 
to peripheral device such as a printer, disk drive, cassette drive, modem, etc. 

- The correct grammatical design of a computer program according to the particular rules act down 
when the computer language was designed. 

- Occurring simultaneously wiih a regular or predictable lime relationship. 

- A doI-malnjL printer producing ils printed characters by ihe use of a dot-matrix pattern that hai 

been adapted electrically and heat sensitive paper. 

- With reference to a diskette, a Irack is one circular portion of a diskette surface thai is further 
subdivided into sectors, or blocks of information, 

- An area of identifiable storage space that can be read or altered as necessary. Variable length cannot 
exceed 255 choraclers, 

- A form of computer memory thai loses Jts contents after the power has been turned otf. Random 
access memory, or RAM is an example of thi^. 

- A siore a section of computer memory, or a quantity of produced data on an external storage medium 
such as diskette or cassette. 

- In order to avoid losing stored data on cassette or diskette storage mediunis, write protecting is a 
method to stop dLi> uninientional damage. 
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Micro Spec 



SOFTWARE MEANS 

BUSINESS FOR THE 

COMMODORE 64 



When it's time to gel serious, it*s time lo boot up 
MicroSpcc business software. Our complete line 
of business software is made to give you some real 
applications for your Commodore 64. From data 
base management to full accounting software, wc 
have the package for you. 

It's attention to detail that makes our packages 
so beautiful and makes them stand out from the 
rest We realize that most people are first 

time users, so we designed all our packages to 
be completely menu driven and user prompt- 
ed for each input Wc also know that most 
people use only one disk drive, so we 
designed all our packages to virtually 
eliminate disk swapping. Other features like 
non destructive input routines really make 
our software easy to use. But all this doesn't 
restrict you. Pure random access file struc- 
ture maximizes your disk capacity and 
allows you to bring up any record for viewing 
in less than a second. 

In our efforts to put together the best pack- 
ages available, we worked on more than the 
software. We took the same approach with the 
documentation as the software. We made it com- 
plete and easily understood for the first time user. 
We even provide saIT^7le reports in many cases. 





5 

S 



The Demonstration Package, which shows how 
each program runs, is available for $1 9.95. So, if 
you're serious about your 64, call or write for a 
complete brochure or go right down to your 
nearest computer retailer for a dcmoastratioo. 



WHEN YOU AND YOUR 64 ARE READY TO GET DOWN TO BUSINESS 

GIVE US A CALL 




P.O. BOX 863085 • PLANO, TX 75086 

(214)867-1333 
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The 



PAPER 



Five years of service to the PET community. 




The Independent U.S. magazine for 
'users of Commodore brand computers. 

EDITORS: Jim and Ellen Strasma 
Sample Issue free on request, from: 

635 MAPLE □ MT. ZION, IL 62549 USA 
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INTRODUCTORY PRICE 

$109 



MPI INTRODUCES SUPER ACTION MEMORY 
EXPANDER BOARD FOR VIC 20* 

Adds 24K and 3 Expansion Slots Wltti Switches and Fuse $109.95 

^xpandabte To 3S< By Simpiy Adding l\Aemory Chips and Switches) 

Teste** 



istef 



. TO l^P® -^e '^'^ 



rode, 



tvo^^^rrte 



serf ^^oie^^ 



Iron 

24K BOARD FEATURES: ^ 

■AM* 24H MemoiV t29K Witti VIC" SK] 

'Umi^KW Board TO 35K by adding iCsand swiTchas 

'Wemcy mkh;hatilfl in BK sacTions. (tto need To rsmovo mtmorv board N> 
njn your ottw programs;) 

'3 eiponsiori Slots wfliTi switches (f 01 game Of 9xlro utiiirv corTridges). 

' Qutff bultor allcws resliTttna compulsi wlhouT turning ^XMtv dl. 

' 6 amp fuse pcotKlBd 

'SwitchreiocoTfisexpanslorcarlildoeslnprwmorvsoftiotitcan bewvefl on 
Tope OS a backup fa \o\m wiuobie pfoQiams. (The jnejipor>ded VK^ will not 
allow comooes to be savec on Tope). 

' Write prowct swiicnes olio* progroTi? aloi«l in BAM oT RCM locotion or 
entire Merrnxy fo b< pfotacied ogoitsi occidenTol write. 

' Swlcr> oiiovrs m«mor> ro D» moved twivrwn ram und ROM iLK;orii>ii 
(UwFui Tor oevetcplng your win goTits ono saving on rope). 

' Gold pKHid ovd Mge canrecTor 

'No ottior nwmory SKpansion neeOfld 

'Easily plugs inro youi viC. no modiricQiijm recasaory. 
Saves wear on your viC 20 slrtce txxird levei rwecs lu M 
remaved or power tjrneo oir ono on to run otrwr ropes 
orconnogas. 

■■OptIcnol35K™r^O^y(*0Kwtt^VIC•5l9 



fi\ 



BoO 



rds 



"lions 






.rrP' 



;i1WHitf4J' 



Fas9 



pro 



lieC 



,ted 



Res 



,et 



Svvftc^ 



P*ctured Abwe- 

Acn^n BogiU with dl options 



24K m^mo'y, 3 exponsicr slofs, switchM oseemEileil ond toared , . , , $100. 05 

SorT>e osoDove wim socteis trial oiioH yMj to lolBf add you own memofy chips 'o 
tfin9ne-norv^cn24Kio35K .,, $124.99 

full 35K rrwmoiy, 3 e'ponslon sIo'b, 3H axpandor motJg, &prom socKot 
(switch Bfikectabla betwedn BLK 3 & QLK 5) ard all switc-tei assembled and rested 
(WomTOiirduiXid) SU4.99 

BareSSKPoordwJtncorrpl&tBinsnuclonMpmiW S3fi.99 



COD Orders. BT 6-444-465 1 
MIDWEST PERPHERAl mDUSTftlES 



VIC 20" is r»gtBterW trwSMTiorV tf Commodore 



prices are in US dollars 

Add S5 fcf shipping and tiondling 

Mo. reslderrs add 5W% sales mx 
Send Chech or nioney ofder to 

MPI 

Box 8123-B 

Kansas City, MO 64112 

PorwiHot itibtyt A1T«w 3 w««ta to cl«tt 




The Banner Machine^" 

For ttie Commoflor* 64 [with 5 
fonts) or trie VlC-90 with 94lt mem 
ory • Use on &nv Epson MX wilti 
GraftTax or V\t fX and RX orinlers 

• Menu'dnven program op€ra:e5 
like w/ord processor. • Mal-e^ 
sigris Jp to ^0" tall tjy any length 

• Make^ borders ot variable width 
up :o ^k". • 8 siics of letters trorr 
*^" to tVt- Tiisn • Proportional 
bpacmg, Automatic Center in^ Ri3riT 
ar>o icrt justirvm3 ^4995 rape or 
Oak tSpeoty computer equipirienij 

For the Commodore 64: 

Space Raider An amotirg arcaoe 
E'mjiditDr. Your mission 1^ to 
Ocblroy Ihc cnCFTiy ^lirps. &19.95 

Super RoMer Ctiallengmg dice 
3flme Sprite graphics af>d sound 
yariijee-styie rules or piay. 5i4 95 
Formulotor A formula scientfic 
calculator designed for tasks vhtcVi 
require repetilive arithimetic com 
putations. Vou can tavc formulae 
and numenc enpressions S3995 

Preschool Educatiortal Program « 
ABC Fun. 123 Fun. and Gmqe- Itie 
Catwth AddilhOi and Subtractjon 
Number Hurt, and Letter Hjnt. AH 
programs fiave bngtil color, music, 
and action EachSl495 

Ct-ynrnnfrvr 64 »iO VK'-CT; e'f r^q-Vneci 



MicrobroKer Excitms, realistic 
and educational stock market Simu- 
la Uon Cased on pfai^sible fnancial 
pvenis S34-95 Tape or Disk 

Sprlie Editor ine easy way to 
create, cop/, alter, and sa^ up to 
^4 sprite snapes. SW.95 

CrOli Reference Gcncritor for 
lASIC programi Di^plavs line 
numbers in wtiicn any wo'd ct 
BASIC vocabulary appears Allows 
you to change variable name and 
^sk for lines where i: appears, and 
more Sl9,9b ^ 

For the vrC-20: S 

Cavei of Windsor A COve ad^<er- 
ture game. Ttie obiect (s ro restore 
vjeaith and fiapoineis to the smai 
village or wmasor Sl49i 

■urgcr A Fries fast actior^ toystic* 
sarne. Eat ttic buffers and fries but 
avoid tne snakes 'o' a top score 
Sii.9S 

CaTdloq availatrle Dealer mqiiirrrt mvfed 

PHONE OftOLKS {103} 4«l-6S0fi 
HOl^nS^ fO a.m. to 4 i>,in. Mon,— Sat. 



Software 



-^ 



Distributed by 

13646 Jerr Davis Hy/y 
WoDctorpd3e,VA55igi 



Assembler for the 
Commodore 64 



PAL 64 

• esisy to learn 

• easy to use 
•fast 

• comprehensive 
manual 

PerTOOal assembJy language 

by Brnid Templetoo 

abc available for the Commodore 

4,iXX)- 8.000 - 9.QG0 senf^ 

$99.95 trom your local Commodore deader. 
For your n^ar^tt dealer call: 

(416)273-6350 

PRO -LINE 

r^SlSSAUGA ONTAH»ni4V4CS 



Pr.cesarein US dolla's. 
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IS PROGRAMMING 
TURNING YOU INTO 



A HULK? 




Write Advanced Programs Quickly! 

Tired ot writing reams of code? Take a quantum jump into the 
fuiure! Tommorrow's programmers are using software devel- 
opment tools such as THE TOOL, THE TOOL lets you mal<e 
jse Of powerful machine language subroutines. Your pro- 
grams will execute fast using less code. Input/output routines 
and professional looking screens are easily created. 

Features of THE TOOL incfude : 

• Screen Design functions which allow controlled inpul and 
output 

• High Resolution Graphics with alpha/numeric display 

• Screen Save and Load functions {for hi-res and text screens) 

• Structured BASIC Instructions , e.g, IF THEN ELSE 

• Programming Aids (e.g. auto, renumber, delete, find, trace, 
hardcopy) 

• 2 keystroke disk commands (DOS support extensions) 

• Game Design Instructions (joy, scroll, screen, colour) 

• A 50 page user manual 



- THE TOOL 
For The Commodore 64 '^^ 
$65.00 



developed by Micro Application 

distributed by BMB Compuscience Canada Ltd, 

500 Steeles Avenue, 
Milton, Ontario 

L9T3P7 
416-876-4741 



Dealer Inquiries Invjted 



Name 



Address _ 
Prov/State 

Order 

Acc# 



DVISA 



Poslaf/ZipCode 



DMasterCard DCheque 

Expiry ^ 



Please include numbers above name 

Add $2.00 for shipping a handling 
Oniario residems add 7% sales [ax. 
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MW-3aB: VIC-Sa/B4 

Parallel Printer Intarfaca. 



^'-'^■^■-^v x-y 



2-fl caUe 




36-p<n connector 

•%* 

Works with all Centronics type parallel matrix & 
letter printers and plotters— Epson, C.ltoh. 
Okidata, Nee, Gemini 10, TP-I Smith Corona, and 

most others. Hardware driven: worKs oft the serial 

port, tjuality construction: Steel DIN connectors 

& Shielded cables. Has these switch selectable 

options: Device 4, 5, 6 or 7; ASCII or PET ASCII ; 
7-bit or 6-bit output: upper & lower case or upper 
only. Recommended by PROFESSIONAL 
SOFTWARE for WordPro 3 Plus tor the 64, and 
by City Software for PaperClip, 



MW-30e .... Canadian 



Mioro World Eloctronlx, Inc. 

3333 S. Wadsworth Bivd, #C105, Lakewood. CO 80227 
C303] dBT-&e7i 

CANADIAN DEALERS 






Computer Shop of Calgary 
3515 18th St. S.W. 
Calgary, T2T 4T9 

(403) 243-4356 

Hindson Computer Systems. Ltd. 
7144 Fisher St. S,E. 
Calgary, T2H 0W5 
(i03) 252-9576 

TJB Micro Systems. Ltd. 
10991 124th St. 
Edmonton. T5M 0H9 
(403)433-3161 

BniTISH COLUfVIBIA 

Conti ElQctronics 
72CM Main Street 
Var>couver, V5X 3Y4 
(604) 324-0505 

ONTARIO 

MGl Computer Corp, 
1501 Carling Ave. 
Ottawa, T1Z7M1 
(613) 722-1000 

Bich^ale Telecommunications 

10610 Bayview (Bawiew Plaza) 

Richmond Hill, L4C 3N8 
(416)884-4165 

SASKATCHEWAN 

Micro Shack ot West Canada 
607 45th St, West 
Saskatoon, S7L 5W5 
(306) 244-6909 



COMMODORE USERS 

Join the largest, active Commodore 
users group in North America and get— 

— Accesstoclublibraryof over 
3000 free programs. 

— Informative club newsletter. 

— The latest infornnation about 
the PET, CBM^VIC, Super- 
PET and Commodore-64, 

Send $20,00 ($30.00 overseas) for 
Associate Membership to: 

Toronto Pet Users Group 

Department "M" 

381 Lawrence Avenue West 

Toronto, Ontario, Canada M5M 1B9 



Basic Utility for the 

Commodore 64 

POWER 64 

*easy to learn 

•easy to use 

•program faster and 
more efflclently 
with better results 

•MOREPOWER 
included FREE 

Powerful Prc£rammer'i Utility 

b> BrafTTempleton 

nanual by Jim Buucrfictd 

S9f .95 from your local Commodore dealer. 
For your nearest dealer call: 

(416)273-6350 
PROLINE 

^IHaHIIHDP TVUAnS 

^5S THt iJUbtN^/^AT tASL JTJir Q 
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A^ypto/^^i'i^ 



TM 



STOCK HELPER 

^Commodore 64 and VIC-20 

Stock HELPER Jsatoolto maintain a history of slock 
prices antl market indicators on diskette, to display 
charts, and to calculate moving averages. Stock 
HELPEP was designed and written by a "weekend 
investor' for other weekend mvestors. 

Stock HELPER IS available on diskette for: 

Commodore 64 $30 00 ($37 00 Canadian) 

VIO20 (16K) $27.00 t$33.£5 Canadian) 

plus $1 .25 shipping (S1 55 Canadian) 

The VIC-20 version on^y charts 26 bi-w^eMy periods rather ttttn 
5? wnekly periods. 

(M)agreeable software, inc. 

5^25 Magnolia Lane ■ Plymouth. MN 55442 

(612)559-1108 

(Miagmcvfl and HbLP^R ire irKismifiii oi <M)iigrBHDie unwirt, nc 
CotriiTinKHB 04 and VK>ZO arc liKJemort'S dT Cof-tniiJdDf a Eleclranka Lid 



Intelligent Software 
for the Commodore computers 

CotaloQ 5/1/63 

N^ line of proofoms !suc^ OS rt Bl consists Of the toliow4r>a P^ 
Ail ore wfinen fa Commodae computes; any of my progroms will 

tood and run without nxxlflcotJon in Ihe eotlr© Un© (tncludlf>o oJdor 
PET'S) 

1. Word Fro c —l Of; t2$. tt IfrciuOes ihe following feonjres. VHfV fast 
nie rouTtnosH Inciodlnooaisk nie catalog, cutanatlc form handUng 
on tractor- or frictkxi-feed printers; fuHy Imbockted nviroln. [ustrtlca- 
tion. spacing, formatlina, and poging controte; block commor^ds 
and ©rrof -trapping in odlllf^g rnodo, and a spool roulinft (forrrKjtled 
outp<jt TO disk for fcotw mens printing]. I believe W/P Is lt>e most 
iro<o«JohiY tesTed, user orJenlea wad processor avaifclDle at this hme 
at anywhere near the price, for ony mochlne ftequlrM a mlnlmuTi 
ol lOk of memory C8k expansion on \tC\ and a printer, 

2- CopycolC; 130 (SIS If ordered with onother pfograrr^j. 
Copvcolc is a simplJlted verstor c* the "eiedront ipreodsheets" that 
are becoming ©Ktrema^ poDular tor use on personal compuiers rt 
ai»ows the use' to set up a vis^pie gr d ol numt^er^ on the screen, ond 
use The screen-eaitw to maxe changes in the grid, with Xt^ totals 
reflecting ttie ct^ong^ (Jaqufres 6k RAM [3k ejfpontlon on VIC).- 
snxjitef version available to' unexpartdod VC 

3. Boiebal Manager; tsa This program molntoins complele Dof- 
fing statistics fw □ bosetxjii or soTrooit eague of up to 2bO oJavers. 
It generates repofls on a ployef. team or the entire league {\r\- 
ciuding sJar>ar<jsl ttrequifeaamlrvmum ICkof MuljaprinWns jog- 
gested but not required. 

4. iTlVWltolY; taO.AgoneralpurDOSeperpetjQi inventory controt 
program. It produces o vuriely of repots, incluaing order forms 
muJiipte venOofs ore soppcneo Requires 10k of RAM; a prhtor Is 
suQoestdd. 

Al proo'ams' support cossettoond disk files and ttvo CSM pDrinTers 
(ecttilV modiftob*© to oth^ pnnters) come on cossetle, and inclyoe 
documen'otlon. PrJcos incJud© sMpf^Jrig, Cal-f Fosiaentsooa6". AJi 
programs are cx>pvrghtea by The oUhor. those rights will be enforc- 
ed. Programs available from. 

Winiom Robblni. Box 3745. Son Rafael. CA 94912 



Disk Software for the Commodore 64™ 



lOT-A-WORD™ 

A computerized version oi the old five letter word 
game. Simply pick a secret five letter word (one ot ttie 
almost 5000 words contained on the disk) and then 
play against the Jot-A-Word Genie ot simply play a 
solitfiiie version, Start by typing in a live letter word. 
The Genie responds by telling you how many letters 
your guesfi and the secret work have in common. Don't 
try to cheat, because the Genie is too smart and it will 
not accept non- wards or continue a game that you have 
given it wrong scores. This is a simple but stimulating 
game for ages 9 to senior citizen. A real challenge to 
your inteUect, reaeoning powers, logic and deduction 
skills It's simply hard to beat; as a iuE and educational 
experience! Graphics and music add to the enjoyment. 

ONLY $29^* 



irncrn 
lunrE 



1342BRT.23 
BUTLER, N.J. 07405 



Dealeis & Distributors 
Inquiries Invited 



201-838-9027 



UairpCortf 





FVcfifiare inUSddla^s. 



"TTie Geme is hard to beat! 



«« 




Here is your chance to play golf on a championship course without all the 
headaches of getting a tee time, waiting for that slow foursome ahead of you, 
losing balls, getting rained out or spoiling a good handicap. This game may be 
played in the privacy ot your home or in a clubhouse lounge for the enjoyment of 
many members, A challenge to even the best players, this game requires a high 
degree of practice, expertise and accuracy to attain a good score. 



PRO GOLF Features : 

• A full range of golf clubs (driveway, fainway wood» 
wedge and Irons 2-9) 

• Realistic shot distances depending on club and 
swing 

• The ability to hook or slice a shot 

• Up to 4 players in one game 

• Detailed, colourful screen layouts of IS different 

holes (tee. trees, sandtraps, rough, watar, out of 
bounds) 

■ Simulated ball reaction to course hazards (e.g. ball 
bounces off trees) 

• Hole distances, par, yards to green, strokes taken 
on hole, total strokes per round and player totals 
displayed 

• A full screen enlargement of greens for putting 

• Accurate putting simulation tor angle and distance 

• Practice of real golf skills - club selection, type of 
shot (normal, hook, slice), length of swing, special 
shot strategy (e.g. chipping, getting around or over 
trees, water, sandtraps) 



PRO GOLF 

For The Commodore 64 

£34.95 

written by George Adams 

distributed by BMB Ccmpuscience Canada Ltd, 

500 Steeles Avenue, 
Milton. Ontario 

L9T3P7 
416-878-4741 



Dealer Inquiries Invited 



Nanne 



Address 



Prov/State 



Postal/Zip Code 



DMoney Order DVISA DMasterCard DCheque 

Acc*^ Eitpiry 

Please include numbers above name 

Add £2 00 for shippirtg & handling 
Ontario residenTs add 7% sales Iak. 
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COMMODORE 64' 



B8 m BRimn 



.^ 



NO motrer which direction you wish ro irovel in, experience 
The odvonroge of compurer communicoTions with The 
SMART 64 Terminol. Discover The program rhcr puts you 
on the Plight Roadro: Public-Access Nerworhs, Universiry 
Sysrems, Private Connpony Computers ond Financial Services. 

The SMART 64 Terminol designed wirh Quollty-Bred features, 
Affordoble Pricing . . , And Service. 

So why nor rrovel rhe communicorionshlghv/oys The SMART wq/I 
Accessories Inctvded: 



/ 



/ 



DofQ. 
n Alarm Timer. 

□ dOordOCol.Opefonon'. 
n Auro-Dlol. 



□ User-Defined Function Keys, 
Screen Colore Prinr&rand 
Modem 5emnQ. 

□ Screen Prim. 



$09. 95 

□ formcfftedUnes- 

n f^eview. Reotronge. Prinr Fiies^ 

□ Sendi^ecei^^sProgfomsand 
Fiie^QtANY^IE. 



n Disk Wedge Gui/r-lnf 

□ AcSusrQbierrQnsm!r//eceivesob/esaltowojsornrequlfemenn. Jfiese and Ofheffsonjies moke JT^5MART 64 Terminal 
rhe besr choice for grand rourinQrelecommunicanons. 



•Suppom SdraluTin corndqe 
bv Dq'o 20 CoftxxQ'lon 



Deoler Aval lob ility 
Coll (200) 3fl9'60a0 



■n MICROT 

P KOLU' 

MBl PO. &OX294aNe 



New HoveaCt 05515 



Puces aw m U5 Ooilars. 








JOIN THE 

COMPUTER 

REVOLUTION 

WITH A MASTERY 

OF THE KEYBOARD! 

In the age of the computer, everyorje 

from itie school child loitieCtiairmanot 

the Board should be at home at the 

computer keyboard. Soon there will be 

a computer terminal on every desk and 

in every home. Learn how to use It right 

...andha^esomefunatthesametimel 

Aflf«d THE BEST ^ducatlonaf program lor tha WC2tf™ 
by Creative Compvting Magazine 

TYPING TUTOR PLUS WORD INVADERS 

Tha provaa way to learn touch typir}g, 

COMMODORE64 Tape$21.95 COMMODORE64 Disk$24.95 
VIC20(unexpanded) Tape $21.95 

Typing Tutor plus J^oifi Invaders makes learning the keyboard easy and fun' 
Typing Tutor leaches Ih© l-syboard in easy steps. Word Invaders rnakes typirig 
practice an entertaining game. Highly praised by customers 

"Jypirg Tutor IS great f". "Famastic^". "Exceller)!". Hig*j QuaHtv". "Ot/r ctiiidrsn 
(ages 7-1 5} literally ^an if^ line to use tt. ". "Evenmylililestster tikes ir', 'Word in- 
vaders is se-^sstioiai!" 
CuGton^er comment aaya \l aJL h . 

"-..t()^aseveryrriingYouaavenisecnvi/ouiat}e.ir]tnfe€weeKs,mY 13yearold 
scf}. viir}or^a<i never typed before, was typing 35 w. p.m. I r^d improved my tyohQ 
speed 15 wp m and my nustand was aWe to keep up ^nh his collage typing 
class :>y practicing at horne" 




IFR| 

(FLIGHT 

SIMULATOR) 

CARTRIDGE 

FOR THE VIC 20 

$39.95 

JOYSTICK REQUIRED 




Put yourself in the pilot's seetf A very challenging 
realistic simulation of instrument flying in a Hgri 
plane Take of. navigate over difticuli terrain, and 
lard al one of the 4 airpons Artificial horizon. ILS, 
and other working Insiruments on screen Fuil air- 
craft features Roaiisilc aircraft pef'ormance — 
stalls/spins^ etc. Transport yourself to a real-time 
ddveniure In the sKy, Fhght tested Dy professional 
pilots and judged "terrific"^ 

■^ST* S'^'PP'^g a^ handling $1,00 per ^jjjfc 
i^^^ order. CA fesidents aod 6% tax. SBU' 

SOFT14//1RE 

P.O.Box 9403, San Rafael, CA 94912 {415)4990850 



ProgfariirTieri:Wr1l«1oourN»wPrograinMinag«fcenc«mlrigafiya)rciptlonal VtCSQlMorCo^ 




REAL-WORLD INTERFACES 
FOR COMPUTERS 




ANALOG AND DIGITAL INniT/SUTPUT 

Tho BUSSl«r Nno cti anatc^ and digital prod- 
ucCG was designed 1o coiioci data and io 
ouput aigrala to Isborarory and industrial 
equipment m coniunclion wilti a rriicrocom 
pute< s/siem TTiese powerfu' sel'-corlained 
modjies reduce a compuiers worHioad by 
providing read onvnteoperadoris to external 
devices. T^ev are coniroHed as slave mief- 
laces to reai-woild physical applications 

Control is over an IEEE 4B6 (GPIBk bus or 
flS-232 port The iniefnai buffer and timer 
provide floi-ibilitv bv allowing l^© BUSSterto 
coliocldata while the nostcorrpuier i& tmsy 
wrlh other taaka. All units have a limer which 
operates from 01 seconds to 46 hour^. 

• BU&Stef — 64 channel digital mpui 
module lo read 64 dig.ial si9r>als. Built-in 
Dufter $49500 

• BUSSter B&4 — 64 channeldtgitaioutouT 
mod iletnserd64digita signa s . $49S00 

• BUSSler C64 — 64 channel digital input/ 
oUpul module to read 32 arid wriie 3 1: digital 
signals Buitttn Duffef $495 00 

• BUSSt«r 01 6 — 1 6 channel analog mpui 
modjie to read uplc 1 Banaiogstgnais with B 
6i t resolution I ^^%} Built-inDuHa' $4^5 00 

• QUSSlor D32 — 32 channel ^rsion ot me 
D16..,, $59500 

e BU5Sl0r 14 — 4 channel analog output 
module lo sena 4 analog signals ^ilh 1 2 on 
resn.ulion |06%J $49SOO 

• BUSSler C8 — 6 Channel version of l^e 
E4 S595 00 

• BUSSl«f E1 6 — 1 6chanr>ei versioh ol me 
E4 SS950C 

Aod!hestjtti>i-Ghr^EEE-488(GPIB}or-Rfof 
R$232. 



All pnces are USA only Prices and speech- 
cation? 5ijhiect to f^hange without notice 

30 DAY TRIAL — 

Purchase a BLSSler p'oduci use il and ii 
you are noi completely saiis'ied return i" 
Mvifhin 30 davs and receive a *uii refund 

us Dollars Quoied— 110 Shipoing & Handling 
MASTERCARD VISA 



ESS 



Connscficut mlcrGCamput^r, Inc. 
tNsrnuMEUT Division 

36 Del Mar Dnv« • BrrKXlield, Ct 06604 
(2031775-4595 TWX: 710-456^X152 




I 



For your Commodore 64 

For only $12.95 each, our CunsOH 
64 tapes are yoiir bes^ buy lor the 
CorTYTiodofR 64 They tako ^dvanfage 
of tfte color sound, and spntes ^hal 
make the 64 such a delight to use. 
Most of our packages indude ttiree 
excelleni Basic pfograrris on one cas- 
sette tape. The programs afe not copy 
proteaed, so you can look at ne 
source code, and learn how to make 
the 64 do lis tncks 

We don't have room to describe all 
25of ourCURSOR64 programs here 
As a sample, you may want to order 
lap© 64-5 with the exciting Godzilla 
program You'll b© chaienged as you 
try lo save Tokyo from from the ram- 
paging Godzilla. Or try tape 64-3 with 
Ihe popuia' Miser text adventure that 
will lake you hours lo solve (even ft you 
cheat arid read the program source). 

We have super programs for Ihe 
VIC 20, such as Dungeon {$12. dB). a 
visual adventure <or 16K VICs, Our 
VI XEL programs are also popular with 
VIC ov^ners AnC, we STiH sell all 30 of 

the crfginai CURSOR cassettesfor the 
original Ptr ano UBM, 

Call or write for a catalog loday. Be 
sure and tell us whethof you havo a 64. 
a VIC, or a PET We welcome credit 
cards, ar>d ship most orders the same 
day ihey are received^ Dealer inquiries 
Invited, 

CURSOR M, Box 6905 

Sana Barbara, CA 931 10 

805-683-1585 





oTmODORE 




-MAILPRO 

STEVE PUNTER'S 
r^TA ORGANIZER 
^^ AND 
^niLING LIST I 
PROGRAM M 
FOR i ■ 

L COMPARE 
THESE FEATURES: 
• fan fil« dennition 
• easy updating 
• rapid printing with total 
format and record (election 
control 

[ • WORDPRO compattt>te 
f, • tq) to 4000 records on 1 54 1 

MAILPRO 64 $129^^ 

>o«v>ildble forCOMHODORE M32 . . . Sr79*< 
%■■ tar the rwitM at yov local dealer: 

PRO-LINE 




irSOFTWARE 

PHO-UNt iMjf WAAE LTD. 

(416)273-6350 

^ 7SS THE OWtNSWAT EAST UWT 8 
MiSSJSSAUOA. OhfTAlHO CAr4*DA L4r iCi 
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Finally! An Affordable Full-Size, Full-Feature PRINTER 

For your VIC-20^ C-64® S $229.95! ! 

ATARI® 

BASIC PRINTER 



Centronics Parallel T/pes 
And RS-232 Serial Types 

FEATURES: 

• Fi^lgraphicficapability. 

• In the graphic mode, a column of 
graphic data can be repeated as rrrarw 
DrB6S as you wani wrth a sJriQlfi command 

• Double width cfiaracler output undef 
software comrol (5 char pennch). 

• Print position addressable by cha/acler 
or dot (positioning conlroQ- 

■ Graphs: character ar>d double width 
charader modes can be intBjrnc<ed on 
a single line^ 

• Automatic pf'nlin^ When the teitt 
exceeds th« maxinium tir^ Jertgth no 
data is Jost duo to ovorftow. 

• Self -test printing mode. 

• Paper widtti rsadjustableup to lOincfies. 
Standaro plam paper. 

• 50 cps print speed. 

• 80 characters per j^e. 

• 5 X 7 dot manix. 

• Full 2 yr. Worronty. 

• Foreign character sets 

For U S . UK . Sweden, and Germany. 




(Requires one 
Option Below) 



Any ot these Options allow you to connect and print - cables Included. 

APROPRINT-2064^" (pictured) . . . .Add; $35.95 

ForCorr^modore VIC-20 A C-64 ■ Cabl^Wludod 

APROPRINT-4080™ Add: $45.95 

For all Atari Computers - Cable mciuded. 

APROPRINT-1000™ Add: $29 95 

RS-232-Serial - Name your ooopuler 

APROPRINT-SOOO™ Add: $29 95 

Centronics type Parallel - Name your compuler 

ADD: Sfl 00 sNppIng (cont USA) $25 00 (Canada. HI. AK) 

(AJJ other foreign orders Add £55.00 (shipped by AirJ 



The ONE VIC-20® Memory Expansion Board that DOES IT ALL! 



Maximum Memory alTows you tc use rnoropoworfuT programs for: 

• EDUCATION • ENTEPTAmMENT • WAILLlSTS 

• BUSINESS APPLICATIONS • FINANCIAL ntCORDS 



RAMAX 








TO ORDER: 

Sand ChActi or Monay Order For rhe Tcfinl 
Calif resibenis uJd 6% IBX 

Or Contact vojr Local Dealer 

phom»d^«c.ii(605) 482-3604 



AliPricflsU.S. DoHan 



DEALER INQUIRIES ME LCOUE 



u~n lu fhd pAnt 



MUArvUDAtV 
9nt plated 
conriflpcprtf 





WE SERVICE WHATWESELL 

iTEufAfnarkK of Comrncdcre mi^mAlinnal 

APROPOS TECHNOLOGY 

1071-AAvenida Acaso 

Camanllo.CA 93010 



Apvl^Ct rr44fa'i^$rr k} gfrfl V ajf 'stuiv arra^^^rtlT 
rrm HMOlwnUor^iMnHiinirinv. rxiFio 

^T.^4t ^ I UU^T fv ahwy VIC ho^l 
Of CCtAL LOW rHItfl 

Only S1 49.00 



■U 11900 C^ftfc^Milirtd&TW 

10 DAY MONEY-BACK GUARM^VEE 

II not iHnllAd vr^ fvUX^i i V^V 

RAMAX Jr,-* 

UMU Jt " I ^h»^<»> to tf* flAlilAX- 

e;<i:«0[witri 19h n9ABdol27h OurmtiU^ 
TCfis '^rt sTaw ycx fxw \Q \JWO fWf 4k 4 
fli K~^uiTti 1^ ^■>|>H rt^fi^ mn i^iwp^M 



nwdB"riWriip»M" MfifiAMW^ vijtMVHii 

CHtpwC* «ABOL-TmiJ=THEPnlCEI 

« JMHt L«4JfuH2A t^i«i^ic3dbCirEalFLWlD 

n^l4J>dtflJ^H^£0&CtErillaJ FlANuf^K 



emNn vvv iftwi Uf mikiiii en pit ^"^ 
BLHa^h HUi ^^^-jfra^ 

ftl K^ Art 4rWU4«1l^1.JllMHMtuthiH 

HAH ^ A4 1QZ4-4D95) 

fCaET miHk CDHpiV Attom VafF ff^ff^h 



« BuH-tn 



FUH iD mtH dOitpiTWt 






* T«D (2t HUrWOfl WnftMPfi 



* V«y bw piMW mnBjrrvten 4 '7SBnv> 



WV 



hrtv 



*^1*4t£>ICirigE^ 



ffV»^ 






Spodal oniy$lZ9.00 
Shipping Included 

NnvPniduclT 

APROSPAND-64"' <^rm 



'^m HAMAA - yuv h«v« riHlitiM Alt lum-i^ md 

tiiTV-ntf fkfVTkrvw ntlhi^ iiBViiyy 1r> t^-ivklh Tt^ rqM 

AV4 3lr«iTV> tl^ftoUplU^gngvi^Vugm 

lla 9D<UUl^i 



ffwrw^ 



birtHn^ 



pn*r»M35 



APROPOS TECHNOLOGY 





MICROCOMPUTER 
SUPPLIES 

JDISKETTES FROM 

10/$25.00 

S.S- S.D 



100% 
Cuaranieed 



Shop 

Withoui 

Going 
Shopping 



MEMOREX DYSAN 

3481SS/DD S33,00p«r1D 104MD SS/DD Soft |E4.O0p«r1O 
3491 DS/DD i45.0Oporl0 1W/2D DS/DOSofl J76.00 par 10 
3481-2 SS/DD 2 Pack Mafier $S,00p{uir5«poitig#' 



AU oihvr aizea «nd lofmit ■vallttjltt and volum* 

Flip 'N'FJIe. hold 50. 5'A"f1lakHtoft 

Flip Pig. holds ID 5V/' diaketlas 

DISK Banko. hold 105V. *'dlskotlaa 

PU9ttc Library Casea, choice of colon; 

EPSON RX60 Printer 

EPSON FXfiOPhmor 

EPSON FXlOO 

OUAOHAMlnierragas 

COMREX CRLl Daisy wri«el Primer; 

COMREXMonliora.fi models 

MX-BDRlbbona 



LJivcount. 

134,50 aach 

$ 7.00 aach 

S 7.00 

14.&0oach 

SS25.0O 

SfiBO.OO 

SCALL 

SOALL 

1069.00 

flromSl96.00 

$14.60 



' WRITE QP C^LL FOR FREE CATJILOG 

TOl>'d•l:S•ndmoo•yorO•^t•f^Hl•^3cn«u•. p»r»ft«l cr»qu»i mwti ctoa^ 

our [»ri< VISA Of MASlEFiCAFiO. (includ* cb* ■ »ncJ •■pk-T d*!* i 

INTERNATIONAL MARKETING 



P.O. Box 522, Boucherville, Quebec. J4B 6Y2 

(514)655-9232 



FREE CATALOG! 

UTILITIES, GAMES, AMATEUR RADIO 
FOR THE VIC 20 AND COMMODORE 64 



* 



NEW ITEM... 

C64 WORLD CLOCK - graphic map 
showing time in cities across 

the world TapeS 7.95 

Disk $10.95 
(-(■ $2.00 shipping • US. Currency) 



Over 30 other programs! 
Low prices! Excellent servlcel 

RAK Electronics 

PC. Box 1585 
Orange Park, FL 

32067-1585 




Reveal secrets o( the mind. 
Us© your Commodofe 64 systsm to 
anafyte yourself, your spouse, your 
dale, reialFvesanoTMends. Discover 
your perBonalitv type, career 
potential, b«havior terrdenciea, 
valuer, end the people wjth whom you 
wi^lUemoaicqmpatlble Thlsprogram 
requires Ihe use of a "joystick '. 

Pnce S32.95 Dt<%k (S27 9S CaaMlte). 



Behavior Modi fie atlon- 
Ue« your Commodore 64 system to 
chttOQa your t^'iavlor pal tern a 
through computer t^ypnosis. Olsco«f 
how to communlcale with yovrsett. on 
a conaclout and suOconsciou« fevef. 
Program your owrt posl-tiypnoUc 

ftuggesiions. The PSI Biofeedback 
Device is included with ttiis program. 
Price (67.95 Diah ($7Q.0S Cassette). 



Got th.a »of t«are 7?d jL i ^SYCOM 
at your locar dealer L." 'J SOFTWARE 
ororderOirectf^om; Si" ==3 INTERNATIONAL 



2110 Foreat Lane Drive 
Cincinnati. Ohio 45244 USA 
Telephone. 513 474-2138 
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TELSTAR 64 

Sophistic ;«(*d 'ferminal Communicatbns Cartridge forthe 64 

'PFO' lOD OOD CP Dl 02 BELL 12 30 00 

TELSTAR's Status Line) 

Uon'X settle tor less than The testl 



10:14 35 



• u p load /Dt>iVn load ityrrDm oisfc or Dpe. 

• Automatic File Translat on, 

• Conmunicatfls in fridustry SUnda^d ASCII. 

• Feal-Tirre Ctock pijs AJarm Clock 

• Line Miting cap3Diii[^ allows correcting and resendmg long command lines 

• 9 Quick Refld lincljons. 

• Menu driven, 

■ Girriilar to our famous STCP Tef mlnal pdckage. 

■ VA)rks lAitn Commoflore Wodems and supports auto-fflafing. 

The t>est fedlura IS the price — only S49.95(Cartrlooe and Manual) 



Machine Language Monitor Cartridge 

for the CBM 64 

More lhin20 commands allow you to access tneCBM 64's Micro orficKsors 
Registers and Memory Conter^s Commands include a>serrble. disassemble, 
registers, rnerDory. transfer, compare, pjus many mons. 

Someday every CAM 64 ij^ner will need a monilor 5uch as tMs 

CartnflgR and Maiual — S24,95 



8K in 30 Seconds 

for your VIC 20 Of CBM 64 

fynjcwna^ZQoraCflWO^afOr'a^ceeriCQ'xieneo 
abouTir>4hiaricci:iCa jisl krslcivrc'ijr eoatoin jn 

coiTie^ in a crvhdaaorti ot a rr^icK mic^ Jou^r fnCB 
fun n-e averqpe dfek flK3ipeed ffiii none (off Ri\Bf!il 
fia^ \te r-AffiiT^u cor Cod CfvO sice on tow C&V 
cK)tiHinGoriAii[Hi:gi(jiin OirTcsi iO Loccnm cor^fxna 
>j Pie ;jref^ i -mnyiBtrf □ vC 21o' CDMM. alrnofl C6 

Tho riADfiT II «oiv to loirot, oitoi^ ana id <Sa»^ 

Sow: Prcgronv^ ./ortd 4jiih o- ^iiftout dpancior 

^iBmov, anj pmrflaes ■vr rtolo Jjie rrooK ihe 

SAiieiT r) not yM^ lost byi leliQCie 

|lhe n^Mni bf t^ VIC 2t cmtoini an affunsinn c<r- 

neciO" $0 yCHj coti sliTuflaneoiitvuM yair Tismary board Bfc] 



S39.95 



S59.95 



K^ Ap THE BEST 

I V 1^^^ FOf! LESSI 

For CBM 64. PET. APPLE, and ATARI 

Horn, you con havB Itw awe prDteuiorai^^ dBSJ^M Wocc 
AAS9rrOl?Ti'Edili?r a^ used ori Sooce ShiuTflfe DrOjecti 

« ^morvw3itar<JcofniTfcQfHjs-NonaGafofe*«ainM^ 
syntaxes <TKl cQ^Twronds wT^en VAJ » ^{jni Pf" lo AP^ 
Km 

• 'lwirKhicl»WoK]Pro[:»sa. IMGcaVlgl£acb(Ol^^^uc^ 

• P>wMoEaw.NlotroiCyfHJi1iOMaijiainiffULli¥v 



\ 






A 



rM 



3239LindaDr- 
Winslon-Sal9m.N.C. 27106 
(919)924-2889 (919)748 8446 
Send for freecatalogi 



VtSA* 



Uoal^fCard 



Prices are m JS dollars. 



C64 

PROVINCIAL 
PAYROLL 



A complete Canadian Payrol! System for Small 
Business. 

• 50 Employees per disk (1 54 1 ) • 
Calculate end Print Journals • Print 
Cheques •Calculate submissions 
summary for Revenue Canada • 
Accumulates dtitci and prints T-4s • Also 
available for 4032 and 8032 Commodore 
Computers. 

Available from your Commodore Dealer. 



DBIhbutHl 1^1 : 




ICROCOMPUTER 
SOLUTIONS 

1262 DON MILLS RD- STE. 4 
DON MILLS. ONTARIO M3B 2W7 

TEL: 1416) 147 1811 



TYPRO 

DATA MANAGER & WORD PROCESSOR 

For COMUODORE 8032 Computer -8050/4040 Or- 



NOW AVAIUBLf FOR THE COMUODORE 64 
OATAMAKAGFR 

Mumbor of r«cord« is only limitsd by your drik 
capacity. Up lo 60 fields per record Mflximum of 75 
Ctiaracters per Uoitl. User formatted. Screen ediiing. 
Sort and >earch fsature. Pattern match search. 
Salectivo field printing and format1ii>g. Form lettar 
addri^ssing. Mailing list and mailing label phntng. 
Format for fanfold Rolodex and indeit card printing. 

WORD PROCESSOR 

Screen odJtiiig, Automatic line length aet^ Add. mov/e 
or delete text Global edit. Paga numbering and titling. 
Form letter addrttnsing. File appond for printing 

BOTH PROGRAMS ABOVE, ONLY $89,00 

■ CoTimodart &4 ■• ■ irad«fnirha1 Cwnmocfvs El*aira<»«i, Lid 

Also tor Commodore 64 and 8032 

AMORTfZATION SCHEDULE $30.00 (Disk) 

INVENTORY MANAGEMENT— $65. DO (Disk) 

An Aoftw*r« m fully ^upportad for updtt« and laviuvns 
for up to alK monihi Aft»r purchAiA. 

Spftctfy Computer model number and Di»k model number. 



INPUT SYSTEMSJNC, 

2510T S W. 194 Ava. Homestead, FL 33031 1305| 245 3141 
DEALER INQUIRIES INVITED 



>4V 







ji^ 



GOSUB 



o^ 



^ 



INTERNATIONAL INCORPORATED 



The Flexikey System 



Retail 
S69.S5 



Features: 

19 Keys, each of which may have 3 sep- 

erate detlrutlonsl 

Complete documentation including pro- 
grani listings! 

Works on the VIC20 (Expanded) and C-64 
computers! 

Compatible with most existing software! 

Great for use with business programs and 
electronic spread sheets! 

Ideal for machine language programmer! 



VISA S MASTERCARD WELCOME Dealw Inquiies Inv.led - (316) 265-9858 

_. ^ „ GOSUBInternatJonal-501 E.Pawnee-Sulte430 

PncBS sutiea 10 change ^^i^hita, Kansas 6721 1 

•C-64 and VIC 20 are registered trademarks of Commodore International 




We'll back you up! 

AITENTION COMMODORE 64 OWNERS 

U you own a disk drive then you'll need "The 
Clone Machine". Take control of your 1541 with this 
package that includes: 



MatfcCanl 



1.) Complete and thorough users manual 

2.) Copy with one ot two drives 

3.) Investigate and back-up many 

"PROTECTED" disks 

4.) Copy all file types including relative types 

5.) Edit and view track/block in Hex or ASCII 

6.) Display full contents of directory and print 

7.) Change program names, add, delete files 

with single keystroke 

B.) Easy disk initializalion 

9.) Supports up to four drives 



^ 



Sad 



V 



6 



iV 



\ 



L5 



Special intro '39.95 



> VIU 



'My only 
copy 
gone!" 



micra 



?""1m .fi^vHpi^"***" CALL (201) 838-90271 mmkVB 



Inquiries Invited 



P-0.Boxll3 
zi Pompton Plains, N.J, 

07444 



PrtcesaraJn US dollars 



R? 



< 



Commodore 64 

and 

VIC-20 



Telecommuni cations 



with a difference! 



Unejice/led communrcations power and 
compatibility, especially for professionals and 

serious computer users. Look us over; SupeiTerm 
isnijust "anotfier' terminal program. Lrke our 
famous Termin3l-40, It's the one others wl\i be 

Judged by. 

• UP/DOWNLOAD FORMATS -CBHXon-XOff, 

ACK-NAK, etc, 
■ DISPt_AY MODES -40 column; 80/132 with 
\ sjde -scrolling 

• EJWULATJON — 42 populiir terminal protocols 

- FUNCTlOrj KEYS -a stflnd^rd, 52 uscrdefned 

• BUFFEfTS — Receive, Transmrt. Program. sn6 Screen 
' EDJTING Fuir- screen editing of Recei^/e buffer 

- FILE CONVERSJON -ASCJJ to PGM, PGM Lo ASCJJ 

• PRIfVTIIMG— Continuous printing with Smart ASCII 
ancJ paraiid prinier; buffer pfinring with other jnterfaces 
Of V\C prrnter 

, ' DISK SUPPORT - Directory, Copy, Rename, ScratcTi, 
^ etc 

' FLEXIfllLfFf— Select Ijaud, duplex, parity, stopbiu etc. 

Program options arc selected by menus and function 

(keys. For mattmum convenience, an EXEC ^le sets 
options on start-up. SupefTerm may be backed-up for 
safety. Software on disk or cassette, with special 
cartridge module. 

Write for the full story on Superiterm; or If you 
I already want that difference, order todayf 

Rrqulm Cumuxxiute 64 oi VtC-20, dbk cJrlvr cir Odlifirtlr, atxi 
cofDpsiitW modefn. VJC wfsion reqjif« I6K Tiemory expsnyon. pirase 
specrly UC oi 64 when ordering. 

Just need UP/DOWI\JLOAD? 

If you don'r y**T need SJjperTerm'^ power, perhaps 
TefTninal-40 PitJS \VIC\ or '64 TermlnaJ Plus is r«ght for 
you. \X/e took our top-rated, smootn-scrollmg terminal 
pfograms, added up/download, disk commands, and 
even more conventencc. Then we put them on drsk for 
fast loading, just like you wanted. Need we ^y more? 

Only S49-9S iVJC version ^eqjfeSKTwmexpJ 

RS Trad* in your original Terminsr-^O or &4 Terminal sn<S 
deduct siooo. 

ViC ^ ortd Convnodcra 04 an tiKtonwta of Commooorv Becinn'co, Lie 



(816) 333-7200 

MIDWEST 
MICRO m. 



m 



Sand lor a rr»e brcKhut^ 

MAIL ORDER: Ado srso ^looina and 

harUlmQ (i3S0 fo COD.^ WSAfHa^Bicaifi 
tcctoWi icaaa arni Bxa caiej. UG raMJanrs 
•dd 5625% wtn IBX Forelgr oidxi iwtfM 

USA U.S Bin^ ONLY, a&i 35 *fi[VTirdlc 



311 WEST 72nd ST. • KANSAS CITY • MO • 641 14 




PRO-LINE 

■■IIIISaFTWARE 

A CANADIAN COMPANY 

designing, 

developing, 

manufacturing, 

publishing 

and 

distributing 

microconnputer 

software 



DEALER ENQUIRIES WELCOME 
AUTHOR'S SURMI5SION5 INVITED 

CALL OR WRITE 



(416)273-6350 
PRO-LINE 

^■■IIIISOFTWARE 

MrSSI5&AUGA, ONTAFUO L^Y iC^ 



Ptces are jn U3 doia;^ 




P.O. Box 4364 

Flint, Michigan 48504 
(313) 233-5731 

(313)233-3125 



ZANIM 



SYSTEMS 



HOME CONTROL FOR YOUR VIC UNDER $200 





TheZCM-1 is the Master Control rnodulefhal provides the mlerf ace between your computer and our 
line of Zanim Application Wodules. Up to 15 Applicalion Mo<Jules can be piggy-backed to iheZCM-l 
Waster CooifO* modulo. Tho 2CM-1 iscompalabiewith any standard R3'232 {aerial h'^t erf ace. A special 
Master Control module, ihe ZCM-lV is available for the VIC-20 and Commodore-W compuiers. 

■The ZCM'iV fa avaHabr« for VIC-20 and 0-64 uaers. 

VIC/C64 $129.95 

RS'232 $149.95 



ZAM'i IS ine home control Interface module thai provides a fully veTsatlle computer controlled en- 
vironmeni. 2AM- 1 can control up to 256 different lamps and appliances in your home or business pro- 
viding you with an effective and easy to impJamenl energy 'nanagemeni ar^ elactnc cor^trol sysien^. 
No special modiftcationa are necessary to /out building aa all control aignafs are sent over your enl- 
isting wirrng, ZAM-l can be programmed +n BASIC or optional home coniTOl software is availapie. 
ZAM'1 requires one ZCM-1 Master Control module. 

'The ZCM-T/ZCM-W Master Control module is required to use the ZAM-i Home Control module. 

SI 69.95 





TheZAM-2allowsyoLr computer tocontinuouslymor^ilor up to 15 different doors or windows around 
your home or business. ZAM-2 is a basic building block In a complete compute' controlled home securi- 
ty system. With our ZAM-1 Home Conirol moouie, you can nave a fully InteQra^eo secunty and en 
vironment control system. Upon an intrusion, your computer can take the action most appropnate 
whether thai is to rinfl an aUrm beli, Mash all the lights arouno your home, or d^al ttie police, 

'The ZCM'VZCM'W Master Control module is required to use the ZAM-2 Security module. 

$1^.95 

Th«ZAM-3 is ftcompleie le+ephone anawoiirgand dialing syaiern. Ii is capatjie ol taking the phone 
off-hook and dialing a number under computer control orot answering the phone when it nngs. With 
the ZAM-1 Home Control module and Ihe ZAM-2 Security module, the ZAM-3 Phona Dialer module 
can be integrated into a complete home O' business gecurlty/momtoring gysiem. Appllcatrons ir>clude 
secunty, auto phone dialing, and cornputeranswering systems 

'Pulse dialing option is available as ZAM-3P. S199.9S 

■The ZCMl^CM-lV kl aster Control module is required to use the ZAM 3/2AM 3P Phone Dialer module. 



SERIAL OR PARALLEL 
(CENTRONICS) PORT SWITCHER 



PF^tGfi afojn USoollars 



-F^ ^ "^ ^^* 




DOES YOUR COMPUTER 
LOOK LIKE THIS? 

A PORT SWITCHER NOW 
AVAILABLE FOR YOUR 
COMPUTER (2SW1) 



Dnict A 
D««C4B 



Xavnrnop 




P,0 BOX 4364 

FTInl, Michigan 46504 

(313)233 5731 
(313)233 3125 



G Please send me more information or cataloguel 



Name 



Comcanv 
Add res s_ 



City 



State. 



Zip. 



What Make/Model Computer do you own? 



AP^LE IS TRADEMARK OF APPlE COMPUTERS. INC 

CP.M tS REGISTERED TflADEUARK OF DlGrTAL RESEARCH. WC. 



TRB - 60 IS REGISTERED TRADEMARK OF TANDY COFIP 
VIC ' JO AND COMMODORE 64 ARE HEG'S'ERED TRADEMARKS OF COfciMODORE, INC. 
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14 SESSIONS ON VIDEO TAPE 



1) What Is A Commodore 64? 

2} Getting Started 

3} Lets Run Programs 
4-AJ What Makes Programs Work? 
4-Bj Putting Programs To Work 

5) Storing Information 

6} The Commodore 64 
As A Learning Tool 



^BBt^ 



o^^ 



Ovdet^^^ 



.botve 






^^09^ 



7) Computers Talking to Computers 

8) Commodore 64 Language 

9) Graphics 

10} Commodore 64 Working For You 

11} Commodore 64 Music 

12} Computer Games And Simulations 

13} Now What? 

A600 



64-^'^' 



rii^i> 



Tap 



¥te 



suo 



C-aWW 









C\^tiS 



,tii^o& 



r 



L 



• • 



k at these 

Featu res 



Fully screen -oriented 
Horizontal end vertii;cil scrulling 

Terminal mode - nevar ie«n before on a wordprocesior 
Supports Commodore disk and cassette harKllIng 
Imbedded commands 





PUHLIBHlNil, IfVC. 



LiHitmoiloia irt 

VIC 10 irt railumarHi 

of (!lM1MI>4l4llMII 





BLIZTIXT -SUWdWORDPnOCEMOR 
lonlw Commockira M 

- 0N9ALtNUWV- 

• fully wfWB.<rlwirt> ujtftUYM'i l«ti ttnj nghi 

• full t'O ijiirT>L>Hiflillkiy <virli UuiTvniHlur* |Hftph«r«l| 
Upptr *ftil 4awai iiAka 

• Work I kyl(li(Hd|]itiiiillv irvBir pi ln»i tii I'm fMiitiBt, 
LJ1II1 ilthfiiiolir iiifniar r-iiiriMil immmaiiJt 

• INULUPt r:itinif>vul t\tuws riBidUng Iwgi tllvi 
{in Lipln4<liMi'illBki'f un LdiuLla. 

« Uhiikl Ml rarmiivl Mrftwtn for fMairapiio mill incl 
nmworklng iHlouommnFUcaHci'ii nuda, upluai) ap^iI 
ilctwnMuil, uMunrtltli ur uiiHUi. 

< Dvik*> ill roifiiflMlr>u, iPiiliitliMilonnwninTla 

• Shnnlfl htvi'>u>^e fni duk iliiBfilDrv 'i^il flrriH thafinsl 

■ Unulrkt fiUB Hia< IllU. I«fl BfUl HQlU Flt<Jjili iittnlipiil>4ia 
DPMD'ini, (UflB rihimiliArina, md piM^iiHllr ^«iVlhi>i0 
nil aipvili tiiim 4 umiil kPriiMln'rimiHir^ 

AV^ILMILI NUWI 
OfdH # 4MB MM 00 

MACr^OFIRF 

E(hlor/AM(in»bliir \at thu Ccimmo4orr|4 

ON SALE NOW 
AVAILABLE IMMEDIATELY 
Oit* rt^pinMitHi mi 1111)1 «.iriikii4tij ol J lunffliM «tBiri«rili 
,.>iiiltH »j.i I ih Hii«etrii'«iii |irc»^iim' 

1h| Fully wrtfan Eji «Mi^ tililof Imort Ihin 10 

?,| ^fery '»i fliiBinNei Allh miBra upahlHtV 

]i MHhlM Lingjiit Monlior 
AiaarT^ktlv cm h> ilirml Trnm iha friltm. TrtnililBi I'l 
3 pd&BBi Mnra iKfln I.OQQ laljtB, iisiseo urlBr(1hl;na Una 

■ iiniktirt tr4iill»na, Irnikrilflkiilbl t\\at 

riirlLiuiliv vwrylhtrD il^' 4*'1utii mvihln* lanuti»||fl 
fynijF an* rivBF I'-ao'i t ewi F v<*av f 

OfdMf ''^Mt IMttM 



TKI QHEAT BOOK OF QAME4, VOL,!, 

bv f ^1"' i^ndt 

4f1 pfograini loi lUt ComnnnrHirB 04 

JniKuJuunan la amiMni md wuml Hdw 10 iirmiitni 

Vuoi iNun ^via* WtlliLAt p(ffkiPBi, tnMnirlin. htoh 

nioktiio" griphiai, piotf'AmniiFiQ rJpi flnd iTlnki, li'nii 

■rill wHriil iulHt>L)iiii«« 'ut ib« hfU'iKiir «riit Hltar«i*l 

pP4igrdi<«iiier rr^HtMOli li aWUbl 'ui ewir *- <M ownit. 

Comi #iif ||I( II - iri yoLin loi onfy I ftVb 

Ord««>l» 1»i»flii ll.fl 

^nflronii tram iIh tumU n-n rtiik 

0«d« 'MM Rinnh 

MUHb ON IHt SIXIYFOLJH, hv H C Wagnvr 
Hiwr 1Q flil Iht mnit out of VWir poworTut Cijmmu'lnrB 
lU Viiy liriiwiiii'ki iLil*iiiiiiM(tt, irifttii wt liln|i In 
niH^trv iHrigtiaga l<ir ynuF C 64 Hmv la modify 00^. 
MrnV III ul»nil*Ll ■ (WllFlDr ffitl Hn«l |l||n1lf IhjM Ui 
flailgn yuur own iirnt^niiil pii>gpam loi odnvnuntaallon 
and nawufhlriy Olf iniu l/G inr i^tuiii irulillik 

Ord«r#4IMHI HUS 

NIWPnflDUCTI 
WilfiK oyi Ih mm 4i*iv Imnki, mflvHrK »i*'\ nrUI uni f 11 
«m*<HA, ONtALI[*JOAt UHUtH lUiiAYI 

Hdw Io progrim in nb-n? Mnnhtrw LpnguJiq^ on 
your CdA ,liva MiiiMifiiiuiiuikii:Mi>i>i 

OfdtfHfifti auBi 

ComFnodoraQ4Tuniiup, ^/uM, i<v 'i n^ioit 

Drilv ft IBG 11791 

BmiH BuKln#tt Pingmrni for th» CamnodufO B4 

tiv S Holifiitk 

Miin III rrtiki mohBr LJIirif yuut CI* Mi4llf>g IW, 
invoiufl MiMkng, fnTaplarv, i>m|ilii wufJpriKaukiiu anil 

ITlLlllh PIUl I 



OHl*f OFid DliTrlbutor 
inqulriai «• tiwllirf. 



Hn'ftwjiFfi Aild'Oflf ; 

Cflullil iiiioipi iiiiiitaiit Kll OrrtH^inOl IV tn 

nitii;! LuriiwtT Mnilim Kit Order tt Am] AiXjumi 

Unlvntiil Eaiitil wi Hiia(»l {itrisr /^4Uri) I %Mtt 

I HpvnhMi Muaiil, i|f«:a Um i\tiii *■ 
penintiiWibiMrdilbgarilnnlrl OfilirM4M?A it.m 

For your VIC 20 

TriBkifpr VILi t tM 
Un^vi'itf rupanminlti IiuaM 





PAVMINT^ ctviKk, nwmy O'Mr. VlflA, MAflTin 

QAHO,llil««hiBli.ACrEKe, lhi»lu<Fil. 

Prt|vlrinVf4wtirl<m.bOfLif tltlMpmu iUiA} 

ftnnoiiaiMili<Ki*ii'CO.D 

All ijftlari iiJi^iik USA add lb \ ihlppinu. 0«M9t- 

nn rttiiiB 11(4 Mill b.« AlflWIiiii, 



ILOOWPI'ummHIfJO, INC 

ft3 nodrDok Lmn 

Pan>on«.CAgW6a 

PhnnA' (T14}a3:iHlU 

U\m. J^i IHB1 
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Software 



Advertiser 



Advertising Index 



Product Name (Descriprrjnl 



Manufacturer 



Issue' /Page 
3 4 S 



Academy Strflware 

r 

Ail^iJJU-igtCuinjJiiHM Acc, 

&«acLn Software 
BMB Compuscience 

Boston Ediitfllioiid Computing 

Cdrdrnal Snftware 

Computer Ma(k?|Jng\CtriH]idii Micni 

Data 20 Corp 

EaSern House 

Exni^LCurp. 

Hoiatter 

Input liystenu Inc. 

Majrivable Sotlware 

MicroiiBmpuier Solutions 

Mirro Ware 

MitioSpec 

MicTowchrik Solutioia 
Midwt5[ MiLiu Inc- 

NOtekop 

Faritic Coast Sfrftware 
I'erformance Micro Produds 
PF Chmmiimcaiions 
Predflon Software 
Pro-Lnt Software 



HsvTOm Soltware Inl'L 
RAK EleciTonts 
5uflwa^e Iniemaliorul 
Soul hern Solutions 
William Robb.ni Software 
Wycor Business SyslemB 



Hardware 



V1C20/C64 5ofl>%are 

VIC 2Lf games 

Bjsinevs Pa-kagcs 

The TOOL (prot;raniminii aidl 

Pro Golf 

Fj1iii~^r|on^l Software 

VJC20.CM Gam«, UTiUlies, Edu. 

Cilc Rtsull iRprcadshctl prog,| 

MAE AuvTEiblei 

40/80 Screen ^led 

C64 worctirocfrssor 

TVpro fwordprocessor) 

SiDck HeJper 

Cit4 Prnv^nrial Payroll 

C64 lOY.A.WORD 

CM Di^h Utility 

CM Business Sulnttdre 

CM T^nnlnal wAwir« 

V}C20/CM Grapliics Unl 

VIC20/CM Terminal solt 

VC 2[J/Cfi4 Games 

C64: Uiili-y, BuslnciS, Games 

rfi4 R.rth 

J Bulterlield video luEc? 

Supcrscripl (wordpToccsaor) 

PAL6^<a>«mtjltr> 

POWER M iprugrdiimilriij ^d] 

MaJirro 

Sncral 

C61 software 

VOO/Cfil Cianies, Utlli(^es 

Vir20/a4 .^flwflre 

Business par kags 

VIC /61/ PET Software 
Piuviticiad Payroll 



Uicrc ApplicariDn 



HVMk SoHwarv at) 
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S4 



72 



IBC 


rec iBC 

67 
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Bl 
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OV 




BS 


Bff 
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75 
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TT 



G9 



62 



G4 



6t 



79 


73 


72 


76 


6S 


74 




74 


78 


76 


R6 
G5 


83 
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78 


71 
74 


7S 



Ad^trrllKl 



Pnxluci \ame iDes^iLpliDn) 



Manufacturf'r 



64 



Issue* / Pa([e 
2 :i 4 i 



Apropos Tcchncdogy 
Compulti Wuck3l]l'p^ 

\Compuier Marltefing 
Connfdicur niKToCoinputer 

EasH^m House 



George M, Drake & Assocldtn 
Gosub 1 nEern oli^ id 
Mn.ru Wirt 

Micro World tlefTronix 
Midwest Mkro Inc, 
Midw«i Peripherjls 

Precision Technoloqy 
Richvale Tel«<ommun{cBl{oru 
ZanimSptcms 



Accessories 



VIC20/C61 FiiniH, Exp boind 

Z-RAM (CP/M h-ard) 

PET/CBM Inlerfaw adapters 
Analog/ Digital 1^0 
Trapes 
VIT Unhhi 
Eprom Programmer 
CoTTimLinicaiions Bd 
Colour Mutiilurs 
RcJilkey 
T^ interface 
ViC^ kAM txpand 
VIC20/C&a Prinltr Interface 
Smart ASCET Plus 
VIC20 Expander 
VIC30/C64 Expander Boards 
C64 Link dEEE adapter} 
Home confi^^l liaidviai? 



7t 



Madison 



Arrid^ 



63 

S2 79 

68 
G8 
08 
^ 
BC 
75 
70 
70 
65 

74 
SI 79 73 
ffC IPC IPC 



7S 



7% 



72 



84 



AdventacF 



Produci HuT\e iDescripticnJ 



Manufaciurei 



Issue' / Paije 
Z 3 4 S 



Advanlaiie CoTipiiier Ate. 
Curiipultr WukiUupi 
Conaullors Intl 



Cursor 

Intl Mar kelmg Seniiwf 
Leadii^ Edge Inc. 
Midiii^lil Sufi ware GazettQ 
Toroiilii PfTUsersGrot^J 



Joy slicks 

AprS3 products Un 

Slock MarKei Witfi Your K: [bookj 

A To Z Book Of Games 

Dynamics Oj Money Msml Ibookl 

Invmeni \nal>si*iA/Vciur Micm(fMok) 

C64 Tap*- Magazine 

Di&k, prinicr^, miic. 

EJephdnT DiskeiiQ 

StdBcribpr iiiSu 

MemE}ershLp into 



Wico 



76 



64 
61 
64 
61 



BC BC BC 



61 



69 T8 

ao 

72 71 
75 74 



Ttw Van lector 



Ba 



Volumv 4, ti«u« 03 



A<uexS^ttik> 




for °tho° commodore ° 64 




chall«na« \Ym ■eUrold ll»ld, 
man*uvttr th« cavas of Ig«, 

•«p«rl*no« lh# thrill, 

play l«a«r«tHli«. 

Lsftftr tlrlka, wrTtt«n In fult machln* langung* lor th* Commodore 44. 

Cominodora M la* rvflMarvd Iradamarti 
of Commodore Bualnaaa Hachlnoa Inc. 



VUa/MC/Gh*ck/Hon#v Ordor accoptod 



f 



toU-fl. 

Oa»«Ha •34.06 

Mill S39.05 

ItliHalhor Digital Productlont 

IIUVarduraAvo. 

QoUla,CAM117 

SI0S)M4-6339 
M 12.00 poslago and handling 
CillTomla raaldonti add 6% ulaa Iam 

4|^ Aik about LaMT atrlka poatora 

CiUlTtllFrta I «liO bU-lU) 




DUk 



l/ISIinTHOR 

DlfllTA l fiftODUCT IONS 



In U.K. 

U«t ft.00 VAT Inoludod 

Ct9.95VATinoludod 

lalaHalhorU.K. 

Androw Barrow 

Roy don. Pork ■ la no 

Pro at wood, Qt. MIooondon 

■vcka, tngland HP16 OJD 

02406-3224 

You wlH bo blllod 
for ppotago pnd handling 



COMPATIBLE 



■i-l^-l = 



-I . . . 



NEW 2 YEAR WAHRANTYI 




u 



The popular choice 

for popular computere 

... at a popular price. 



Tiw Coloi-I Mcnilur Is dasitJi^ttd ic perlorm superbly 
with yniir Applit II, Atiin or VIC Commodor* paraonal 
computer and others, Highly styled cabinet It accepts 
B compotit« video slonal to produce vwid, riclijy col- 
ored orap*ilr. ard at^arp text dlapteya Very reasonably 
prlotd. Ihi Color I m e giani atep above home IV atti 
andothef mamtora. 



JU9l write, or call to receipt? complete BpeciflcBtlonQ ■ FCC UL^ppro\ 

on lh"j AmdekColorl Monitor 

Z;^U1 UvelySlvd • tlkUrove Village, ILtiUUOT -* 
(313)364 IIBO TLX a&-4;^66 

REGIONAL OFFICeS Calil (7 14) 6f^2 39^9 

Amdffk . . . your cjtJide lolnpovativecomputinul 



Quulity 2flO(H) x 300(V1 line lubululiun. 
Rulll-in speaker and audio amplif lur 
Front mounted controls for eaay adjuetment 
ifiiorfnre ceblei available for Atari and 

VIC Coiajkidore compulors, 
FCC ULappFoved. 



Iuiijia{m/Mi»ti icjjj'l 



